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1. OBIIME CBEJIEHMUSA

VYyeOnas nucruruiiHa «KoTelbHbIE M Mapora3oBble YCTAHOBKHY» HM3y4aeTcsl B IIECTOM H
CEIbMOM CEMECTpax.
Kypcogas pabota/KypcoBoit mpoeKT — He TpeTyCMOTPEHBI.

1.1. ®opma NpOMEKYyTOYHOM aTTECTALIUN:

LIECTOM ceMecTp - 3a4eT
CeIbMOM CEMECTp - DK3aM€H

1.2. Mecto yueObHOU nuctuIuInHbI B cTpykType OITOIT

VYyeOunas quctumuinHa «KoTenbHbIe U Tapora3oBbie YCTAHOBKHY OTHOCUTCS K 00s3aTENIbHOM
YacTH MPOTPAMMBI.

N3ydeHne TUCIIUIUIMHBI OMTUPAETCS Ha PEe3yJIbTaThl OCBOCHHS 00pa30BaTEIIBbHON MTPOTPaMMBI
TPEBIAYIIETO YPOBHSI.

OcHOBOW  JUII  OCBOGHHUS  JUCHUIUIMHBI  SIBIISTIOTCS ~ PE3YJbTaThl  OOydYeHUS IO
NPE/IIECCTBYIONIMM JUCIUIUIMHAM U TPAKTUKAM:

- TexHu4eckas TepMOJTUHAMUKA,

- Temmodusuka;

- OCHOBBI HH)XKEHEPHOTO MTPOSKTHPOBAHUS TEIJIOIHEPTETHICCKUX CUCTEM

— YuciieHHbIE METOJIBI;

- du3uka,;

- Beenenwne B npodeccuto.

Pesynbrarhl 00y4eHus 110 y4eOHOW AMCIUIUINHE, UCTIOIB3YIOTCS TIPU U3YYCHHUHU CIICAYIOIINX
JUCITUTUIAH U TIPOXOKICHUS TIPAKTHK:

— DHepreTU4ecKuil aynT U dHepreTuIecKre OanaHChl MPOMBINIICHHBIX MPEANPUSATHIH;

— OHeprodGpGheKTUBHOCTH MPOU3BOACTBEHHBIX MPEANTPHUITHIA.

Pe3ynbrartel ocBOoeHHs y4yeOHON TUCIUIUIMHBI B JalbHEWIIeM OyayT HCHOIb30BaHBI MpU
MPOXOXKJACHUN TPOU3BOJICTBEHHOW TPAKTHKH W BBIMIOJHCHUH BBITYCKHOW KBaTH(PUKAITMOHHON
paboTHI.

2. IEJMH U IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 11O
JTUCHUIJIMHE

LenssMu ocBoeHUs AUCHUIUIMHBI «KOTenbHbIE U TapOra3oBble YCTAaHOBKM SIBIISETCS:

— OCHOBBI TPOCKTHPOBAHUS, CTPOUTEINHCTBA M IKCIUTyaTalliH KOTEIHHBIX M Mapora3oBbIX
YCTaHOBOK.

— OPUHIUNBI PabOThl U KOHCTPYKTHBHBIE OCOOCHHOCTH pPAa3IMYHBIX THUIOB KOTJIOB U
Mapora3oBBIX YCTaHOBOK.

— TEpMOJUHAMHUYECKHE MPOIECCHI, MPOUCXOIAIINE B KOTEIbHBIX YCTAHOBKAX.

— pa3paboTKa M BHEAPEHHE YHEProcOeperaroInux TeXHOIOTUI B KOTEIBHBIX U TApPOTa30BbIX
yCTaHOBKaX.

— O3HAKOMJICHHE C JICHCTBYIOIIMMH CTaHIAPTAaMH U TPEOOBAHUSIMH, PETIaMEHTUPYIOIIUMHI
MIPOEKTHPOBAHUE, CTPOUTEIHCTBO M AKCILTYaTaIlUI0 KOTEIBHBIX U MTAPOTa30BhIX YCTAaHOBOK.

— pa3paboTKa JOKYMEHTOB, HEOOXOAMMBIX JUIl BBOJA B JKCIUIyaTallMI0 M OOCITYKHBaHUS
000pyIOBaHUS.

— TIPOBE/ICHWE HAy4YHBIX HCCIEOBaHUN W pa3paboTKa HOBBIX TEXHOJIOTHH B 001acTu
KOTEJIBbHBIX U TTAPOTA30BhIX YCTAHOBOK.

PesynpraTrom 00ydeHus 1mo y4eOHON NUCIUIUIMHE SBJSIETCS OBJaJeHHE O0y4YaroIIUMUCS
3HAHWSAMH, YMCHHUSMH, HABBIKAMH W ONBITOM JCATEIBHOCTH, XapaKTEPH3YIOIIUMH MpOIecC



(dopMHpOBaHUS KOMIIETCHIMHA ¥ 00ECIeYMBAIONIMMH JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaToOB
OCBOCHMSI yUE€OHOM TUCIMITIIMHBIL.

2.1.

DopmupyeMbIe KOMIIETCHIIMHA, HHAUKATOPHI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 OUCLIUIIIINHE.

Koa u HamMeHOBaHHUe

Kox 1 HamMeHOBaHHE

IInanupyemsblie pe3yJbTAThI 00y4eHH

HHIMKATOpPA
KOMIETEeHIINT 1O AUCHHUTLINHE
JAOCTHKEHHUsI KOMIIETEeHIINT
I1K-4 NA-TIK-4.1 — JIeMOHCTpUPYET CIIOCOOBI TIOJATOTOBKH
CriocoOeH MpoBOANUTH Pacuer TerioBsIx u Pa3IUYHBIX TOTUIMB MEPE]] UX COKUTAHHEM,
THAPABIIHYCCKUE, MaTepHaTbHBIX 0aJTaHCOB TI0 CITOCOOBI MO yIepKaHUS pabodero peknma

THJIPOTa30IMNHAMHYCCKHE
pacueTsl, pacyeTsl
3HEProdhHEKTUBHOCTH U
pacyeThbl TEIIOBBIX CXEM
C BBIOOpOM
000pyIOBaHUS U
apMaTyphl JUIs
MPOCKTHPOBAHUS
TEXHOJIOI'MYECKUX
pelreHnit 00beKTOB
npodhecCHOHATBHOMN
JACATCIIBHOCTHU, B TOM
YHCIIE C UCTIOh30BAHUEM
CHCIUATN3APOBAHHOTO
IIPOIPaMMHOI0
obecrieyeHust

TEINIOBOM CXEME 00BEKTa
TEIUIOHEPT € TUKU

UA-TIK-4.2

Bri6op obopynoBanus u
apMaTypbl JJIA IPOCKTUPOBAHUA
00BEKTOB TEIUIOIHEPTETUKH U
ceTed UH)XXEHEPHO-
TEXHHUYECKOr0 00ecreueHHs

WNA-TIK-4.3

BrinosniHeHue THAPaBINYECKOTO
Y THIPOTa30IHHAMIYECKUX
pacueToB JUIst MPOCKTHPOBAHHUS
00BEKTOB TEIUIOIHEPTETUKH U
ceTel UH)XEHEPHO-
TEXHHYECKOTO 00eCIeYeHus

WJI-T1K-4.4

Brinosninenue pacueros
sHeprodhhekTUBHOCTH U
TEXHUKO-3KOHOMHUYECKUX
IoKas3aTelsel pu
MPOEKTUPOBAHUU OOBEKTOB
TETJIOOHEPTeTHKH M CeTeH
WH)KEHEPHO-TEXHHYECKOTO
obecrniedeHus

NA-T1K-4.5

OdopmieHne pe3yIbTaToB
pacueToB MpH MPOSKTHPOBAHIH
00BEKTOB TEIUIOIHEPTETUKH U
ceTell NHKEHEepPHO-
TEXHUYECKOT0 o0ecIeyeH s

WA-TIK-4.6

PaGora ¢ mporpaMMHBIMH
Cp€acTBaMu IJIA BBIITOJIHEHUA U
o opMIICHH PE3yIHTATOB
pacdeToB

KOTJa (IapaMeTpoB Iapa, pacxoloB,
JIaBJICHHSI) KOHCTPYKTUBHBIE OCOOCHHOCTH
TOPEJIOK AJISI CKUTaHUS Ta3000pa3HbIX,
JKUZIKHX, TBEPABIX TOIUIUB,;

— JleMOHCTpUpYET METO/Ibl CHUIKECHUS
BPEIHBIX BEIOPOCOB KOTEIEHBIMU
arperaTaMu 1 METPOJIOTUYECKOr0
KOHTPOJIS 32 IIPOLIECCOM;

— [Ipou3BOAMT 3TIEeMEHTApHBIE PACUETHI 110
KOTJIY B LI€JIOM H €T0 ITIOBEPXHOCTSIM
HarpeBsa, OCYIIECTBIATh IOMCK U
aHATM3UPOBATH HAYYHO-TEXHHYECCKYIO
MH(POPMALIUIO 110 KOTEIBHON TEXHUKE;

— Beibupaet KOTeNbHEIN arperar B
COOTBETCTBHH C 3aJJaHHBIMU TPEOOBAHUSIMH
0 MapaMeTpaM TEIUIOHOCUTENS WIIN
XapaKTePUCTUKAM UCTOYHUKA SHEPTHH;

— Obnanaet HaBBIKAMH [TOUCKA
HEO0XOTUMO HH(pOPMAIIUH, Kacarolencs
KOTEJIbHON TEXHUKHU;

— JleMOHCTpHUpYeT MeTOIbI To0opa
MOIIHOCTH ¥ KOJIMYECTBA TOPENIOK IS
3aJJaHHOT'O THIAa KOTJIa ¥ €r0
Naponpon3BOINTEILHOCTH;

- IleMoHCTpHpyeT METO/BI pacuera
KOHCTPYKIIHH KOTJIa U €r0 IOBEPXHOCTEH
HarpeBa;

- JleMOHCTpUPYET OCHOBHBIE TEPMHHBL,
oTIpeJIeNICHYsSI U TIOHSTUS (TPUMEHHUTEILHO
K KOTEJIBHOT0 000pYJI0BaHHIO
NPEANpHUITUR);

- JleMOHCTpUpPYET OCHOBHBIE THITHI U
KOHCTPYKITUH KOTEIBHOTO 000PYI0BaHHSI
NPEANPHUITUH U 00IACTH UX TIPUMEHEHHUS;
- [IeMOHCTpHUpYET OCHOBHBIE
(U3UKOXMMHYECKHUE MPOLIECCHI
MPOTEKAIOLINX B AIIEMEHTaX KOTEIBHOTO
00opynoBaHusl, GU3NIECKUE 3aKOHBI,
KOTOPBIM OHH TIOTYMHSIOTCS U MOJICITH JUIst
WX OTIUCAHMUS;

- JleMOHCTpUPYET OCHOBHBIE
TEIUIOHOCUTEJIN TIPUMEHEMbIE B
KOTEJIbHOTO 000pyJOBaHUM, UX CBOMCTBA U
XapaKTEepPUCTHUKH;

- JleMOHCTpUpPYET NPUHIMITEL BEIOOpa




Koa 1 HamMeHOBaHHe
KOMIIeTeHIINH

Kon n HaumeHoBaHue
HHIUKATOPA
JAOCTHIKEHHUS KOMIIETEHIIUT

IInanupyemble pe3yJbTaThl 00y4eHUs!
10 AUCHUIIMHE

HE00XOIMMOI KOHCTPYKLIUH KOTJIA K
C)KMI'aHUIO 33IaHHOTO TUIIA TOIUIMBA,
HaBBIKAMH TEIUIOBOTO, THIPABIMYECKOTO H
A’pPOJIMHAMUYECKOTO PACYETOB KOTEIBHOTO
arperaTa, METpPOJIOTHYECKUX IPUOOPOB U
CXEM H C YCIIOBHEM O0eCIIeUeHHS
Oe3omacHoii ero padoThI;

- Mcnonb3yet npu u3y4eHuu
paccMaTpUBaeMOro Kypca 3HaHHS,
MOJy4YeHHbIE IPH U3yUYCHUN
00111e00pa30BaTENHHBIX U
00IIeTeXHUUECKUX AUCLUIUINH; YNTATh
YEePTEkKH U CXEMBI, BHITTOTHSITh
TEXHUYECKUE N300paKeHHS B
COOTBETCTBHHU C TPEOOBAHUSAMU
crannaptoB ECK/I;

- IIpon3BOAUT pacyeT OCHOBHBIX
XapaKTePUCTUK KOTEIBHOTO
obopynoBanus; - [IpoBoaut mogdop
KOTEJILHOTO 000pyJ0BaHUsI, BHIITYCKaEMOTO
OTEUYECTBCHHBIMHU U 3apYOEKHBIMU
NPENPHUATUSIMH, B COOTBETCTBUH C €T0
(YHKIMOHAIBEHBIM Ha3HAYEHUEM U
TpeOyeMBbIMHU XapaKTePUCTUKAMH. -
Hcnonb3yet coBpeMeHHbIE
WHPOPMAaIMOHHBIE TEXHOJIOTHH, 0a3bl
JAHHBIX W MAKEeThI MPUKIAJHBIX TPOTPaMM
IIPY pacydeTax, UCIOIb30BaTh IPOrPaMMBI
TEIUIOBOT'O U THAPOJINHAMUYECKOTO
pacuera 3JIeMEHTOB KOTEJIEHOTO arperara;
- Mcnonb3yet TepMHUHOJIOTHIO B 0071aCTH
KOTEJILHOTO 000pYyJOBaHUsl IPEAIPHUSITHH;
- Mcnionb3yet HaBBIKK POEKTUPOBAHUS
3IIEMEHTOB KOTEIILHOTO 000pYJ0BaHUS B
COOTBETCTBHHM C TEXHUYECKUM 3aJaHHEM;
- Mcionb3yet HaBBIKK NPOBEICHNUS
TEIUTOBBIX, THIPABIUYECKUX U
KOHCTPYKTHBHBIX PAaCU€TOB KOTEIBHOTO
o0opynoBaHus;

- cnonb3yeT HaBbIKU
IKCTIEPUMEHTAITLHBIX U PACYETHBIX
METO/0B ONpeAeIeHus pabounx
XapaKTepUCTUK I'PEIOIIEN U HarpeBaeMon
CpeJI 1o Ta30BO3AYIITHOMY U
BOJIOTIAPOBOMY TpaKTaTaM KOTJa,
naporeHeparopa;

- Ucnonb3yet criocoObl TOCTpOSHHUS
rpaduuecKiX H300paskeHUN, CO3AaHUS
YepTexeid U 3CKU30B, KOHCTPYKTOPCKOM
JIOKYMEHTAIMX C TPUMEHEHUEM
KOMITBIOTEPHBIX NTAKETOB IIPOTPaMM.

- AHanu3upyeT HH(OPMAIHIO 0
TEXHUYECKUX apaMeTpax KOTEeJIbHOIO




Koa 1 HamMeHOBaHHe
KOMIIeTeHIINH

Kon n HaumeHoBaHue
HHIUKATOPA

JOCTHKCHHUHA KOMIIETCHIINH

IInanupyemble pe3yJbTaThl 00y4eHUs!
10 AUCHUIIMHE

000pyIOBaHMsl, BXOAALIETO B COCTAB
SHEPreTHYECKUX U TEXHOIOTHIECKUX
YCTaHOBOK;

- AHanu3upyeT HayYHO-TEXHUYECKYIO
JOKYMEHTALMIO U MH(POPMALIUIO O KOTIAX,
CaMOCTOSITETILHO pa30oupaThes B
HOPMAaTHBHBIX METOJIMKAX pacdera U
IPUMEHSTh UX ATl PeLLCHUS
IOCTaBJICHHOM 3a4a4H;

- OueHuBaeT NPUHLIMI AEHCTBUSA U
KOHCTPYKTHBHbBIE OCOOEHHOCTH KOTEIbHBIX
arperaToB C €CTECTBEHHOU LUPKYJSILUEH U
NPUHYIUTENEHBIM JIBHKCHUEM
TETUIOHOCUTESI, METO B! BBITTOJIHEHUS
KOHCTPYKTOPCKHX M IOBEPOUHBIX PacyeToOB
KOTJIa U €T0 MIOBEPXHOCTEH;

- O6naznaeT HEOOXOUMOHM TEPMUHOIOTHEH
B 00JIACTH SHEPreTHYECKUX KOTJIOB,
HaBBIKAMH PAcYeTOB FOPEHUS Pa3INIHbIX
BUJIOB TOILJIMBA, COCTABIICHUS
MaTepHAaJIbHBIX U TEIJIOBBIX OaJIaHCOB B
KOTEJIbHOM arperare;

- Mcnonb3yeTOCHOBHBIE UCTOYHUKU
HaYYHO-TEXHUUECKOW MH(OopMaInu 1Mo
KOTEJIbHOM TEXHUKE MaJION U cpeHen
MOITHOCTH, KJIACCH(DUKAIUIO MTAPOBBIX
KOTJIOB M CYIIIHOCTbH ITPOUCXOASIINX B HUX
IIPOLIECCOB.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

OO6m1ast TpyA0EMKOCTh y4eOHOW AMCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISET:

1o oyHOU (opme 0OyueHHs — 8

3.e. 256 gac.

3.1.  Crpykrypa yueOHON NUCIUILTUHBI ISl 00y4YaroIuXcsl 0 BUAM 3aHATUN

CTpyKTypa M 00beM AUCHHIIMHBI

KonTakTHas aynutropHas padora, | CamocrosiTeJbHas padoTa
’E qac 00y4aKouIerocs, 4ac
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7 cemecTp 9K3aMEH 128 32 16 16 32 32
Bcero:| sk3amen 256 64 46 62 58 56




3.2.

CtpykTypa y4eOHON AUCIUILIMHBI AJisi 00y4aroIMXCs 0 pa3jesnaM U TeMaM JUCIUIUIMHEL: (04Hast popMa oOydeHwUs )

Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota Bu
Pe3YIBTATHI = b1 M (POPMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 3 g MeponpuATHii, 00ecreYnBaloLHe 110
KO}I(bI)u HanmenoBanne pasjelos, TeM, > 5 g = 3 g £ :L 5 COBOKYITHOCTH TEKYIIHH KOHTPO.JIb
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTeCTALNHU g 2 r (& § S % = 5 ycIeBaemMocCTH;
KommeTenuuu(it) =) E £ |§3%3 E e £ (OpPMBI MPOMEKYTOYHOI0 KOHTPOJISI
HHIMKATOPOB 2 2 2 é‘é 3 § = S| S8 ycIeBaeMocTH
AoCTHKEHHS - =) § S 8 3 ;, £E |S&
KOMIECTCHIIMH
IlecToit cemecTp
I1K-4: Paznen |. XapakrepucTuka cOBpeMeHHbBIX KOTeJIbHBIX @OpMBI TEKYIIIErO0 KOHTPOJIA
NA-TIK-4.1 YCTAHOBOK o paszzeny I:
NJ-TIK-4.2 Tema 1.1 1. yCTHBIH ompoc
NJ-T1TK-4.3 Beegnenue. Mctopus pa3BUTUS OTEYECTBEHHOTO KOTJIIOCTPOEHUS 2. TeCTUpOBaHME
NA-I1K-4.4 Tema 1.2 3. cemuHap-KoH(DepeHIHs,
W-T1IK-4.5 XapakTepruCTHKa COBPEMEHHBIX KOTEIBHBIX YCTAHOBOK, UX 4. KOHTPOJIbHBIE PabOTBHI,
MECTO M pOJIb HAa NPOMBIIJIEHHBIX NPEANPUATUIX 5. 3amuTa 1abopaTOpPHBIX PadoT,

Tema 1.3
MaTepI/IaJ'IBHBIe U TCIIJIOBBIC 6aJ'IaHCBI KOTCJIIBHBIX aneFaTOB HpI/I
paboTe Ha Pa3JIMYHBIX TOILUTMBAX

IIpakTnueckoe 3ansatue Nel.l
TexHonOrHYecKre CXeMbl KOTEIbHBIX YCTAHOBOK, Pa0OTAOIIIX
Ha TBEPJIOM, JKUJIKOM H Ta3000pa3HOM TOIIMBAX

[IpakTnueckoe 3ansTue Nel.2
TexHonorn4yeckne cxembl KOTEIbHBIX YCTAaHOBOK, PA0OTAIOLINX
Ha )KMJIKOM M ra3000pa3HOM TOILTUBAX

[paktuueckoe 3ansTre Nel.3
Pacuer TeruioBoro 6anaHca M pacxoja TOILIMBA JICHCTBYIOIETO
apoBOro KOTJIa

[IpakTiuaeckoe 3anstue Nel.4
Pacuer TeruioBoro OanaHca 1 pacxofa TOIUIMBA IEHCTBYIOLIETO
IapOBOT0 KOTJIa

[IpakTiuaeckoe 3anstue Nel.5
MaTtepuranbHbIil 1 TETJIOBOM OayaHc Mmpoliecca TOPeHHs TOTIINB

Jlaboparopuoe 3anstue Nel.1

6. NMHCBMEHHBIH OTYET C pe3yJbTaTaMH
9KCIIEPUMEHTA u OTBETaMU Ha
KOHTPOJIBHBIE BOIIPOCHI,

7. NUCBMEHHBIM OTYET C pe3yJbTaTaMu
BBITIOJTHEHHBIX 9KCIEPUMEHTAIBHO
11abopPaTOPHBIX padoT.




Ilnannpyemble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOCHHS:
KO/1(bI)
dopmupyemori(bix)
KoMmneTeHuuu(it) u
HHIUKATOPOB
JOCTHKEHHUSI
KOMIleTeHU M

HaumenoBanmue pasjienos, TeM;
(opma(b1) TpoMeKYTOUHOM ATTECTALMH

Buapbl yueoHo#i padoThl

KonrakTHas padota

Jleknum, yac
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I[IpakTuueckas

MmOATr0OTOBKA, Yac

CamocTosiTeTbHAsN
padora, yac

banaHcoBEIC HCTIBITAHHS IIapoBOI'0 KOTJIa

Buasl 1 GopMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecneynBaloLHe 110
COBOKYITHOCTH TEKYIIHH KOHTPOJIb
yCIIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOT0 KOHTPOJIA
ycIeBaeMocCTH

I1K-4:

WU-TIK-4.1
W-TIK-4.2
WJI-TIK-4.3
UJI-T1K-4.4
W-TIK-4.5

Paznen |1. KoHCTpyKIIMOHHBIE 0COOEHHOCTH pacyera u
1noa00pa 000pyA0BaHUsI KOTEJIbHBIX YCTAHOBOK

Tema 2.1
[Totepu termotel u KIIJ] kotensHOTO arperata

Tema 2.2
KoHCTpyKTHBHBIE CXEMBI TAPOBBIX U BOJOTPEHHBIX KOTJIOB

Tema 2.3
Buipl, KOHCTPYKIIMH U KJIACCH(HUKALIUS TOTIOYHBIX YCTPOICTB

Tema 2.4
I'openue TormBa

IIpakTnueckoe 3ansaTue Ne2.1

M3ydenne KOHCTPYKIMI COBPEMEHHBIX TOPENIOK ISl COKUTAHUS
ra3zoBoro TornBa. OCBOeHHE METOJUKHN pacyeTa CMECUTENBHOM
ra3oBoii ropenku. Kitaccugukarus ropenok 1t Ta30Boro
toruuBa. PacueT neHTpobexHOoM MexaHn4ecKol OPCYHKH

[paktuueckoe 3ansTre No2.2
Cxwuranne ra3000pa3zHoOro U )KUKOTO TOIUTUBA B KOTEIBHOM
arperare

[Ipaktuueckoe 3ansTue Ne2.3
Pacuersl ropeHust TBEpABIX, )KUIKAX U Ta3000pa3HBIX TOTUINB.
AHanu3 pe3ysibTaToB pacuyeTa rOpeHus TOIUINBA

Jlaboparoproe 3anstue No2.1
AHau3 TEIJIOBBIX OTEPh KOTEIBHOTO arperara

JlaGopaTtopHoe 3ausTue Ne2.2
Onpenenenne copep kanus BIard B TBEPAOM TOIUIHBE

@OpMBI TEKYIIIETr0 KOHTPOJIA
o pazaeny II:

AN BN~

. YCTHBII onpoc

. TECTUPOBaHUE

. CEMHHApP-KOH(DEpeHIHS,

. KOHTPOJIbHBIE pabOTHI,

. pedepat/moknan ¢ mpe3eHTaIneH,

. IUCBMEHHBIN OTYET C pe3ybTaTaMHU

SKCIIEPpUMEHTA 1 OTBETaMH Ha
KOHTPOJIbHBIC BOIIPOCHI,

7.

[ACBMEHHBIN OTUET C PE3yJIbTaTaMU

BBIMTOJIHEHHBIX 3KCIIEPUMEHTAILHO-
abopaTOPHBIX padoT,

8.

3amuTa Ja00paTopHBIX PadoT.




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
Pe3yabTaTHI - Bujbl 1 GopMEI KOHTPOIBHBIX
OCBOEHHS: o N N = 9 % MeponpusTHii, 00ecneynBaloLHe 110
KOJI(bI)u HanmenoBanne pasjelos, TeM, & > g 5 3 g £ ;: 5 COBOKYITHOCTH TEKYIIHH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g 2 F (& § S8 £ = § ycneBaemMocCTH;
KommeTeHuuu(it) u =) E g [§3%3 E e £ (OpPMBI IPOMEKYTOYHOI0 KOHTPOJISI
MHIMKATOPOB g 2 2 §‘§ 3 S = = | s8 ycIeBaeMoCTH
AOCTH:KEHUs - é E § g 3 ;, I% = S &
KOMIECTCHIHUH
Jlaboparoproe 3ansTue No2.3
OrnpeeneHre 30IbHOCTH TOIUTHBA
IK-4: Paznen |11. BoqronoaroroBka u 3j1eMeHThI KOTEJILHOTO DopMBI TEKYIIETO KOHTPOJIA
NA-TIK-4.1 arperara o pazneiny III:
NJ-I1K-4.2 Tema 3.1 1. ycTHBII onpoc
NJ-T1TK-4.3 [TaponeperpeBarenu. JxoHOMai3epsl. Bozgyxonoaorpesarenu 2. TeCTUpOBaHME
NA-1IK-4.4 Tema 3.2 3. cemuHap-KoH(pepeHus,
NA-TIK-4.5 Bogomoaroroska 4. KOHTPOJBHBIE PabOTHI,
Tema 3.3 5. 3amurTa 1abopaTOpPHBIX PadoT,
Bo1HBI1 pexuM KOTJIOB U Ka4eCTBO Mapa 6. MUCBbMEHHBII OTYET C pe3yabTaTaMU
IIpakTnueckoe 3ansaTue Ne3.1 9KCNICPUMCEHTA H OTBCTAMM Ha
PacueT Tonku KOHTPOJIBHBIE BOIIPOCHI,
I[IpaxTuueckoe 3ausTHe Ne3.2 7. TUCbMEHHBIN OTYET C pe3yJibTaTaMu
Pacuer decTona BBITIOJTHEHHBIX IKCIIEPUMEHTAIIBHO-
[MTpakTudeckoe 3ansaTue Ne3.3 1mabopaTopHBIX paboT
Pacuer maponeperpesarens. Pacder BOASIHOrO SKOHOMa3epa.
Pacuer BozgyxomoorpeBarens
JlabopatopHoe 3anstue Ne3.1
OKcIepUMEHTAILHO-PAaCUETHBIE NCCIIEI0BAHNUS TEIULI00OMEHa B
SKOHOMai3epe
JlaGopaTtopHoe 3ausTre Ne3.2
CpaBHUTENBHBIN aHATTU3 KOHCTPYKIIMHA MTPOMBIIUIEHHBIX
MAPOBBIX KOTEJIBHBIX arperaToB
OK3ameH 24 B IMCBbMEHHOH (popme 1o Bonmpocam
HUTOI'O 3a mecToii cemecTp 32 30 16 50

CenpMmoli cemecTp




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 9 % MeponpusTHii, 00ecneynBaloLHe 110
KOJI(bI)u HanmenoBanne pasjelos, TeM, & > g 5 3 g £ ;: 5 o COBOKYITHOCTH TEKYIIHH KOHTPOJIb
(l)OpMP[pyeMOPI(:)IX) (dopma(bl) MPOMEKYTOUHOH aTTECTAIMHI g § = & § = § % = E ycIeBaeMOCTH;
KomneTenuuu(it) =) = E SETS =2 £ (OpPMBI IPOMEKYTOYHOI0 KOHTPOJISI
IHEZIODDE g 25 E" § ,§ 5 = E S é yCIeBaeMoCTH
AOCTH:KEHUs - é E S g 3 ;, I% = S &
KOMIICTCHIUH
[1K-4: Paznen |V. F'ugpaBanyeckuii 1 a3poauHAMU4YEeCKHil pacyer 8 4 4 10 @OopMBI TEKYIIEro KOHTPOJIS MO pa3ieiy
NA-IK-4.1 KOTJIa, 4 TAK/Ke 0YHCTKA MPOAYKTOB CTOPaHus IV:
NJ-TIK-4.2 Tema 4.1 2 1 1. ycTHBIH onpoc
NA-TIK-4.3 I'uppoanHamuka U TeMOepaTypHBII peXuM MOBEPXHOCTEN 2. TeCTUpOBaHHE
NA-I1K-4.4 Harpesa. [ unpaBnuueckuii pacuer 3. ceMuHap-KoHpepeHus,
N-T1IK-4.5 Tema 4.2 3 1 4. KOHTPOJIbHBIE PabOTEHI,
AdpOIMHAMUKA ra30BO3AYIIHOTO TPAKTa. A3POJMHAMUYECKUH 5. NHUCBMEHHBI OTYET C pe3yabTaTaMU
pacuer KoTia JKCIIepUMEHTA u OTBETaMHU Ha
Tema 4.3 3 1 KOHTPOJIbHBIE BOIIPOCHI,
30710y1aBIMBaHUE, NITAKOYAAICHHE U OYUCTKA IIPOLYKTOB 6. TMHCHMCHHBI OTYET C pe3yibTaTaMu
CropaHus BBINOJIHEHHBIX 9KCTIIEPUMEHTAIILHO-
[Ipaktnueckoe 3anstue Ned.1 0,5 1 1n1abopaTopHbIX pabor,
ITpyHIMIIBI KOMIIOHOBKU IIOBEPXHOCTEN HArpeBa Mo Xomy 7. 3amuTa 1abOpaTOPHEIX PadoT.
MPOAYKTOB CTOpPaHHUs
[Ipaktnueckoe 3anstTue Ned.2 0,5 1
TeruioBbIe TOBEPOYHBIE PACUETHl KOHBEKTHBHBIX JJIEMEHTOB
koTna. PacueTsl TeruiooOMeHa B Torke Kotiia TexHomornueckas
cXeMma KOTeJIbHOH ¢ TapOBbIMU M BOJOTPEHHBIMH KOTJIAMH.
Brlaua pacueTHOro 3agaHus
[paktuueckoe 3ansTre Nod.3 1 1
TeroBoii 6ananc KOTaa. DKCEPreTUUSCKUNA OaTaHC KOTEIHLHOTO
arperara. PacueT nosne3Horo TemiaoBOCHPUATHS U TOTEPh
TEIIOTHI KOTENbHBIM arperarom. PacueTHoe nccienoBanme
BIUSHUS OT/AETBHBIX (PAKTOPOB Ha MOTEPH TETIIOTHI KOTEIbHBIM
arperaram u ero KII1/|
[Ipaktuueckoe 3ansitue Ned.4 1 1




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 9 % MeponpusTHii, 00ecneynBaloLHe 110
KO}I(bI)u HanmenoBanne pasjelos, TeM, & > g 5 3 g £ ;: 5 COBOKYITHOCTH TEKYIIHH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g 2 = & § S F = § ycneBaeMoCTH;
KomneTenuuu(it) =) E g [§3%3 E e £ (OpPMBI IPOMEKYTOYHOI0 KOHTPOJISI
IHEZIODDE g 25 E" § ,§ 5 = E S é yCIeBaeMoCTH
AOCTH:KEHUs - é E § g 3 ;, I% = S &
KOMIECTCHIHUH
APpOIMHAMUYECKHE U TUAPABINYECKUE PacueThl KOTIA.
KoHCTpyKTUBHBIN 1 TOBEPOUYHBIE pacyeT MmaporneperpeBaress
KOTJa
[IpakTudaeckoe 3ansaTue Ned.5 1 1
AspoarHaMUYECKH pacueT ra30Boro M BO3AYIIHOTO TPakTa
Jlabopatopnoe 3anstue Nel.l 4 2
N3yueHue cxembl ra30BO3AYLIIHOTO TPAKTA
IK-4: Paznen V. Ilaporenepatopbl, XapaKTepUCTHKH KOTEJIbHBIX 12 6 6 10 @DopMBI TEKYIIETO KOHTPOJIA IO pa3feiry
NA-IK-4.1 YCTAHOBOK U HX TONJIHBHOE X035l CTBO V:
NJ-I1K-4.2 Tema 5.1 3 1. ycTHBII ompoc
NA-TIK-4.3 [TaporeHepaTopsl 31€KTPOCTaHIUI 2. TeCTUpOBaHME
WNJI-T1IK-4.4 Tema 5.2 3 3. cemuHap-koHpepeHIus,
WN/I-T1IK-4.5 TormmmBHOE X035HCTBO KOTEIBHBIX YCTAHOBOK 4. KOHTPOJIbHBIE PaOOTHI,
Tema 5.3 2 5. IUCbMEHHBIN OTUET C pe3ybTaTaMHu
CratucTuyeckue U AMHAMUYECKUE XapaKTEPUCTUKU KOTEIbHBIX SKCIICPUMCHTA U OTBETAMHU Ha
YCTaHOBOK KOHTPOJIbHBIC BOIIPOCHI,
Tema 5.4 2 6. MUCHbMEHHBII O0TYET C pe3yIbTaTaMu
OnTtuMH3anys MPOIECCOB TOPEHHUS TOIINB BBIOTHCHHBIX SKCHCPUMEHTAILHO
Tema 5.5 2 J1a00PaTOPHBIX padoT,
Topenne TommBa 7. 3amiurta 1abopaTOPHBIX PadoT, )
[Ipaktuueckoe 3ansTue Ne5.1 2 8. Peepar/noknaz ¢ npesenraieii
Pacder TeroTe cropaHus pa3jIudHBIX BHIOB TOTUTHBA
[pakTuueckoe 3anstre Neb.2 2
DHepreTuydeckas oreHka 3pHEeKTHBHOCTH y4acTKOB
MTOBEPXHOCTH HAarpeBa YHEPTeTUIECKOT0 KOTJIA: MPSIMOTOYHOTO,
C €CTECTBEHHOM LIMPKYJISIUEN




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 9 % MeponpusTHii, 00ecneynBaloLHe 110
KO}I(bI)u HanmenoBanne pasjelos, TeM, & > g 5 3 g £ ;: 5 COBOKYITHOCTH TEKYIIHH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g 2 F (& § S8 £ = § ycneBaemMocCTH;
KomneTenuuu(it) =) E g [§3%3 E e £ (OpPMBI IPOMEKYTOYHOI0 KOHTPOJISI
MHIMKATOPOB g 2 2 §‘§ 3 S = = | s8 ycIeBaeMoCTH
AOCTH:KEHUs - é E § g 3 ;, I% = S &
KOMIECTCHIHUH
[IpakTidaeckoe 3ansaTre Neb.3 2
PacueT naporeneparopa
Jlaboparoproe 3ansTue No5.1 3
OnpeneneHne BbIX0AA JIETYYUX BEIIECTB U CIIEKAEMOCTH
TOIIMBA
JlaGopartopHoe 3aHsTue Ne5.2 3
OrnpeneneHre TEIIOThI CrOPaHusl TBEPAOTO TOIINBA
[1K-4: Pazngen V1. JDkeniiyaTanus u 00C/Iy’>KUBaHHE KOTEJIbHBIX 12 6 6 12 @OopMBbI TEKYILLIETO0 KOHTPOJIS IO pa3leiy
NJ-TTK-4.1 YCTAHOBOK VI:
N-T11IK-4.2 Tema 6.1 2 1. ycTHBIN ompoc
NA-TIK-4.3 OKCIUTyaTalusl KOTEIbHBIX YCTAHOBOK 2. TeCTUpOBaHME
WNJI-T1IK-4.4 Tema 6.2 2 3. cemuHap-koHpepeHIus,
NJI-1IK-4.5 O6cyknBaHHE KOTEIBHOTO arperara Bo BpeMst paboThl, 4. KOHTPOJIBHBIC PAOOTBHI,
OCTAHOB KOTJIa 5. IUCbMEHHBIN OTUET C pe3ybTaTaMHu
Tema 6.3 2 SKCIIEPUMEHTAa U OTBETAMHU Ha
OCHOBHBIE YKOHOMHYECKHE MTOKA3aTENH KOTEIbHBIX YCTAHOBOK KOHTPOJIBHBIC BOIPOCHL,
Tema 6.4 3 6. MUCHMEHHBII OTYET C pe3yIbTaTaMu
3aHII/ITa OprX(aIOHIeﬁ cpelbl BBITTOJIHCHHBIX 3KCIICPUMEHTAJIBHO-
Tema 6.5 3 nabopaTopHBIX pador,
CoBpeMeHHBIE METO/IBI M CIOCOOBI OBBILIEHUS 3()(HEKTUBHOCTH 7. saimmTa 1a60paTOPHBIX paboT
paboThI KOTETBHBIX YCTAHOBOK
[pakTuueckoe 3ansTre Ne6.1 2
OKcIUTyaTalOHHbBIE XapaKTEPUCTUKU H PEXKUMBI PaOOTHI
KOTJIOB
[pakTuueckoe 3ansTre Ne6.2 2
PacueTHas olleHKa TEIJIOBBIX MOTOKOB U TEMIIEPATYPHOTO




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 9 % MeponpusTHii, 00ecneynBaloLHe 110
KO/1(bI) HaumenoBanmue pasjienos, TeM; & > g § 3 g g N 5 COBOKYIIHOCTH TeKYyIIHil KOHTPOJIb
(opmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOM ATTECTAIME g § 5| & § = § % = § ycneBaeMOCTH;
KomneTenuuu(it) =) = E SETS =2 £ (OpPMBI IPOMEKYTOYHOI0 KOHTPOJISI
HHIMKATOPOB g 25 E" SS E 22 £8 ycreBaeMoCTH
JAOCTHKEHHS & 2 = S ST 3 2 =) 8 ]
KOMIIETeH Ui i AR5 = =~
pexuMa NOBEPXHOCTH HarpeBa MaponeperpeBaTelis napoBoro
KOTJIa
[IpakTudaeckoe 3ansaTre Ne6.3 2
PacueTHble OLIEHKH XapaKTEPUCTUK BO3AYLUIHOTO BEHTHIATOPA U
JIBIMOCOCA HEPreTHUECKOTo MapoBOro KOTia
JlaGopatopHoe 3ansTue Ne3.1 3
YcTpoicTBO M IPUHLIMIT JEHCTBUS CUCTEMBI ABTOMATHYECKOT O
YIpaBJICHUs KOTEJIbHBIM arperaroM
JlabopatopHoe 3ansaTHe Ne3.2 3
Nzyuenne BOpocoB TEXHUKH OE30MaCHOCTH MPH padoTe B
KOTEJIbHOMI
OK3aMeH 32 B MMUCHMEHHOH (pOpMe I10 BOIIpocam
HUTOI'O 3a cenbMoii cemecTp 32 16 16 64
HUTOI'O 3a Bech mepuos 64 46 62 114
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Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne mnn

HaumeHoBaHue pa3jena u
TeMbl JUCHUILIMHBI

Conep:xanue pasaesia (TeMbl)

Paszgen |

XapaKTepucTHKA COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK

Tema 1.1

Beenenue. cropus
Pa3BHUTHUS OTEYECTBEHHOTO
KOTJIOCTPOCHHS.

Beenenue. ctopust pa3BUTHS OTEYECTBEHHOTO
KOTJIOCTPOCHHUSA. Y CTPOWCTBO Y MPUHITUIIBI PaOOTHI MTaPOBIX
KOTJIOB. TepMogrHaAMIYEeCKIE IUKITBI MTAPOCHIIOBBIX
YCTaHOBOK. MECTO U pOJib KOTEIbHBIX YCTAHOBOK HA
MTPOMBIIIUICHHBIX TPEATPUSTHS

Tema 1.2

XapakTeprucTuka
COBpPEMEHHBIX KOTEIIbHBIX
YCTaHOBOK, UX MECTO U POJb
Ha TIPOMBITIIEHHBIX
TIPEAMTPHUSITHIX

Poiib KOTENBHBIX arperaTtoB B IPOMBIILICHHON
TEIJIO3HEPreTHKE. TeXHOIOTHYECKHE CXEMBI KOTEIbHOM
YCTaHOBKH U MPUHLUIEI €€ paboThl. XapaKTepUCTHKA 1 001IHe
TEXHOJIOTHYECKHUE CXEMBbI KOTEJIbHBIX YCTAHOBOK
MPOMBIIUICHHBIX NpeAnpUITUA. CXEMbI U OCHOBHBIE
MIpOLIECCHl POU3BOJICTBA TTapa, BOABI M IPYTHX
TEIUIOHOCHTENe! B KOTNIaX. TemnsoBble cXeMbl KOTEbHBIX
arperaros, pabOTarOIKX Ha Ta3e, Ma3yTe, TBEPIOM
MBUIEBUAHOM TOIUIMBE, OTXOSIINX ra3ax TEXHOIOTHYECKUX
arperaToB. [I[pyHIMIT KOMIIOHOBKHM IIOBEPXHOCTEHW Harpesa 1o
XO0JTy TPOAYKTOB cropanus. [lapoobpa3yromue moBepXHOCTH
HarpeBa. KoHCTpyKIMY TOMOYHBIX 3KPaHOB. CXEMBbI
BKITIOUCHUS MaHeJIeH SKPaHOB, YCIOBHSI UX PabOThL. MeToab
MOBBILICHUE HAJEKHOCTU TOMIOYHBIX 3KpaHOB. KOHBEKTUBHBIE
WCIIapUTENbHbIE TOBEPXHOCTH HArPEBa U MapONeperpeBaTeiu;
paanalMOHHbIE U IIMPMOBBIE TAPOIIEPETPEBATENN YCIOBHS
paboThl MeTauta Tpy0. [laponieperpeBaTesin KOTJIOB U CXEMBI
UX BKJIIOUEHUS B ra30BbIM TpakT. MeTOIbl peryaupoBaHus
TeMIepaTypsbl Iieperpena napa. BojsiHple SKOHOMa3ephbl
KOTJIOB.

Tema 1.3

MaTepI/IaJ'IBHBIe " TCIIJIOBBIC
OaTaHChl KOTEJIBHBIX
arperaroB npu paboTe Ha
Pa3JIMYHBIX TOIIJIMBAX

Tunsl, Mapky, TapaMeTphl U TPOU3BOIUTEIBHOCTh KOTEBHBIX
arperatoB. OCHOBHBIE XapaKTEPUCTUKH ITapOBOT0 KOTIIA,
KJaccu(UKaIMs ¥ MapKHUPOBKA MAPOBBIX KOTIOB. OCHOBHBIE
XapaKTePUCTUKH, KIIaCCU(PHUKAIINS 1 MAPKHPOBKA
BOJOTPENHBIX KOTIO0B. O0IIee ypaBHEHHE TEIUIOBOIO OanaHca.
Pacnionaraemast 1 mone3Ho 3arpadeHHas temora. [lorepu
TEIUIOTHI U uXx omnpenenenue. Termnosoit KI1J] koTna.
CamornorpeOnenue sHepruu 1 s3ueprerudeckuii KI1J]
KOTEJIbHOH ycTaHOBKH. DKcepreruueckuii 6amanc u KI1{
KOTJIa

Paznmen 11

KoHcTpyknmoHHbIe 0CO0€HHOCTH pacyeTa M NoA00pa 000pyA0BAHUA KOTEJIbHBIX

YCTAHOBOK

Tema 2.1

[Motepu temnotsr u KI1J]
KOTEJIBHOr'0 arperara

TenmnoBoii 6ananc KoTenbHOU ycTaHOBKH. [loTepu TemnoTs! u
KII/I xoTensHOrO arperara

Tema 2.2

KoHCTpyKTUBHBIE CXEMBI
[apOBBIX U BOJOTPENHBIX
KOTJIOB

KoHCTpyKTHBHBIE CXEMBI TAPOBBIX KOTIIOB C €CTECTBEHHON
LUPKYJISIIUEN, TPAMOTOYHBIX U C MHOTOKPATHOM
MPUHYAUTENBHON IUpKyIsanueil. Bogorpeiinsie u
napoBojiorpeitHbie KoTibl. [Taporazosslie yctaHOBKH. KOTutb
HENPSMOTO JISHCTBUS U C HEBOJASHBIMU TETNTOHOCUTEISIMH.
KoTsbl Ha OTXOAAIIMX ra3ax TEXHOJIOIMYECKUX YCTaHOBOK.
KoTibl, ncnonp3yromue TemoTy TEXHOIOTHUECKOTo
MPOAYKTA.

Tema 2.3

Buapl, KoHCTpYyKLIUU U
KJIACCU(UKAIUSI TOOYHBIX
YCTPOMCTB

KoncTpykiyu, BHIOOP U pacyeT TOMOYHBIX YCTPOUCTB IS
CKUTaHUs ra30BOr0, KHUJIKOT0, TBEPAOTO TOILIMB.
Kitaccugukanusi, XxapakTepUCTHKN ¥ OKA3aTEeNIN TOTIOK IS
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cxuranus Tomms, CKUTraHUe ra30BOr0 TOILIHMBA.
Kraccudukaryst ropesok Asist Ta30BOTO TOIUIHBA. pa3MEIeHHe
TOpeJoK, BO3AYIIHBIC PETUCTPHI, 3aMadbHbIE YCTPOHUCTBA.
OcCHOBBI pacueTa ra3oBbiX ropenok. CKUranue razoBoro
TOIUTMBA C HU3KOH M BBICOKOH TEIUIOTOM cropanus. CKUTaHue
ra3za COBMECTHO C IPYTUMH BHJaMU TOIuHB. [IpenoTBpamenue
00pa30oBaHMs U YMEHBIIICHUE BPEIHBIX BBIOPOCOB MPH
CKUTAaHUH Ta30BOr0 TorunBa. OcoOEHHOCTH CKUTaHUS
JKUJKOrO ToIMBa. MexanusM npouecca. Tonku amns
CKUTAHUS JKUJIKOTO TOTLTUBA M UX XapaKTCPUCTUKH.
Krnaccudukarus cioeBbIX TOMOK. XapaKTepUCTUKHU TpoIiecca
ropeHus TormnBa. Mexanndeckue QOpcyHKH, GOPCYHKHU C
pacHibUIMBAOINEH Cpeoii, KOMOMHUPOBAHHBIE (POPCYHKHU.
®dakTOpHI, BIUSIONINE HA PACIIEUT TOIUTHBA B (DOPCYHKAX.
KomOuHIpOBaHME Ta30-Ma3yTHBIC TOPEIKH KOTIOB. TolKH uis
CKUTaHUS TBEPAOTO TOIUIHBA B TUIOTHOM CIIOE.
Knaccudukanms cioco00B CKUTaHKSI TBEPAOTO TOTUTUBA.
MexaHnYecKre TOTIKH C [EMHBIME perreTkaMu. CkuraHve
TBEP/IOTO TOIUIMBA B KUIIAIIEM CJIO€. XapaKTePUCTHKHI
CJIOEBBIX TOTMIOK U OCHOBBI UX pacuera. Tonku s (pakeIbHOro
CXKHUI'aHUA YFOJ'H)HOI\/'I IIBIJIA. L[I/IKJ'IOHHI)IC 1 BUXPCBLIC TOIIKH.
Tomku ¢ TBEPABIM U KUIKUAM IIIaKoyaaneHueM. ['openxu s
CKUTaHUS TBEPAOTO MBUIICBUIHOTO TOTUINBA. Brinsiane
BJIQX)KHOCTH, 30JIbHOCTH, BbIXOJla JICTYYUX U TCIJIOTHI CrOpaHUA
TOTUTMBA Ha KOHCTPYKITUIO TOMTOYHOU KaMephl.
MareMartrnyeckas MOAEIb TOPEHUS YTOJIbHON IBbLIH.
OCOOCHHOCTH M OpraHU3aLKs CKUTAHHUS PA3ITHIHBIX
IMPOMBITIJICHHBIX OTXOA0B- I'a30BbIX, )XUJAKUX U TBEPbIX.
Bompocsr oxpaHbI Tpy/a MpH SKCILTyaTaIlMH MBUIEYTOIBHBIX
TOTIOK.

Tema 2.4

I'openue Tormsa

MarepuanbHsiii 6ananc nponecca roperus. KosgdummeHTsr
pacxoja (u30bITKa) Bo3myxa. OmpeneneHue pacxoaa
KHCJIOpOoJia M Bo3ayxa Juid ropenus. CoctaB 1 00beM
MPOAYKTOB cropanusi. OCHOBHOE YpaBHEHHE TOPEHHUS.
YpaBHeHHE HENOHOTO TopeHus. TeroBoi OanaHc npoiecca
rOpeHusl. DHTAIBIMA BO3/LyXa U NPOLYKTOB CTOPAHUSI.
Juarpamma sHTanbIus - TeMneparypa. Jucconnarys
IIPOJIYKTOB Cropanusi. TeopeTnueckasi U JEHCTBUTENbHAS
TeMIIepaTypsl TOpeHHs. | OMOreHHOE 1 TeTepOreHHOE TOpEHHE.
CKOpPOCTb peakiy ropeHust. 3aBUCMOCTD PEAKIIUH TOPEHHS
OT TeMIIepaTyphl, AaBIEHHU, COCTaBa TOPIOYEH CMECH.
CaMoBocIIIaMeHEeHrE U BOCIUTAMEHEHHE TOPI0Yei CMECH.
CmMmeceobpa3oBaHue, MOJIEKYJISIpHAs U TypOyJIeHTHas
muddysnu B morokax. Kunernueckast, nuddy3noHHas 1
poMeXyTodHast 06yacTu ropennsi. Pacipoctpanenue
IUIAMEHHU B TOIUTMBOBO3AYIIHBIX TOTOKaX. IHTEHCHBHOCTH
BBITOPAHUs TOILIMBA.

Paznea 111

BOHOHO}IFOTOBKZ{ 1 3JIEMECHTBI KOTCJILHOT0 arperarta

Tema 3.1

[TaponeperpeBareny.
DKOHOMaN3epHI.
Bosnyxononorpesarenu

Bbapabanbl mapoBbIX KOTENbHBIX arperatoB. Kitaccudukarus
naponeperpesareneit Onpezaeneaue kodhuiueHTa
TerIonepeadn maporneperpeparens. O0muye CBeCHbS U
KJIaCCH(UKAIIHS BOASHBIX SKOHOMak3epoB. TermnoBoi pacyer
BOJISHOT'O 3KOHOMaM3epa. TeminoBoi pacuer
BO3IyXOIOIOTpEeBATENS

Tema 3.2

Bopgomoaroroska

[ToxazaTenu kadecTBa BoAbl. TpeOoBaHMUS K MUTATETHFHON
Bojie. HopMupoBaHue YuCTOTHI BOJBI AJIsl KOTEIBHBIX




14

yCTaHOBOK. KauecTBo muTarenpHOW BOJBI U TTapa
cBepxkputnaeckoro masieHus (CKJl). OcHoBHBIE cXeMBbI
00pabOTKU MUTATEIILHOM BOABI. MICTOUHUKH, COCTaBBI U
XapaKTEPUCTUKH CTOYHBIX BOJ MPEIIPUSITHS.
OU3NKOXUMUYECKHE MTPOLIECCH IPY TeHEpalny mapa u3
MMATATEIHFHOU BOABI. MEXaHU3M H MPOIIECCHI 00pa30BaHUS
HAKHUIM ¥ KOPPO3UU HA TIOBEPXHOCTH HArpena

Tema 3.2

Bonsblil pexuM KOTIIOB U
Ka4yecTBO Mapa

Bopwslii pexxum kotioB. Ctynenuatoe ucrnapenue. [Ipoayska
B KOTJIaX. 3aJjaql BOJHOTO peknMa. MeTo sl BRIBOA
npumeceit u3 rukia Ha TOC. be3HaKUITHBIN BOTHBIN PEXUAM
OapabannbIx KoT0B. CoeBoii OanaHc uKIiIa ¢ 6apabaHHBIM U
HPSIMOTOYHBIM MTAPOBEIM KOTJIOM. METOIbI MOTydeHHs
YHUCTOTO Mapa. ABTOMaTHYECKOE PETYINPOBAHUE
COJIeCOIepIKAHUS KOTIIOBOM BOJIbI. TpeOOBaHUs K KaUueCTBY
napa. Cenapanus mapa. EctecTBeHHast 1 IPUHYIUTEIbHAS TSITH
B ra30BoM Tpakte. CONpOTHUBIICHHS P ABHKEHUH TIOTOKOB
BO3/yXa U MPOAYKTOB CrOpaHUs B 3JIEMEHTax Kotia. [Ipucocsl
BO3/lyXa B ra30BbIi TPakT. PenupKysinus Bo3ayxa U ra3oB

Paznen IV

I'mapaBiaunyeckuii ¥ a3poguH
CropaHus

aMHYeCKHH pacueT KoTJ/1a, a TAKIKE OYUCTKA IPOAYKTOB

Tema 4.1

I'upponunamuka u
TEMIIEPATYPHBII pEXUM
IIOBEPXHOCTEN Harpesa.
I'mppapnuyeckuit pacuer

I'maponuHaMuka 1 Hale)KHOCTh pabOTHI 3JIEMEHTOB KOTJIA.
OcHOBHBIE YpaBHEHHS THAPOIUHAMUKHI U TETII00OMeHa
BOJIOHANOPHOTO TpakTa. OCOOEHHOCTH THAPOAMHAMUKH
CHCTEM C eCTeCTBEHHOW IupKyisinuen. Kimaccnpmkanus
WCTapPHUTENBHBIX CUCTEM KOTIIOB. Temreparypa CTeHKH TpyObl
W €€ 3aBUCHMOCTD OT yclIoBHI 00orpeBa. OCHOBBI METOTUKU
pacdera KOHTYpOB LIHPKYJIAIUH. TeroBas 1 TUApaBIAdeCcKas
HEpaBHOMEPHOCTh B 000rpeBaeMbIxX TpyOax. Kpuzucsl
Ter1o00MeHa B Mapoo0pa3yomux Tpyoax. 3acTor u
ONPOKUABIBAHUE NUPKYJIALUH [ MIpoguHaAMKKa CHCTEM C
MPUHYAATENBHBIM IBHKEHUEM TEIUIOHOCUTEIIS.
I'unponnHamuueckast HeycToMunBOCTh. Ilynpcanus noToka u
MEpBHI 110 €€ YCTPAaHEHHIO. Y PABHUTEIBHOE U PETYIMPOBOUHOE
nraifboBanue. I'uapaparyeckas XapakKTepucTHKa
MHOTOTPYOHBIX cucTeM. TeruioBas u rupaBiInyecKas
pasBepTka. [ MIpoauHaMyUKa HCIAPUTENBHBIX CHCTEM KOTJIOB C
€CTECTBEHHOM LMpKyJsueil. MeToauka pacdera, IpocTOro u
CJI0KHOT0 KOHTYPOB HUPKYJIAINU.. CXEMBI OpraHu3aliy
JIBUOKEHUA BOJIbI M TAPOBOASIHON cMmecu. [ mapoauHaMuka
BOJIOTPENHBIX KOTJIOB, 3KOHOMAaW3€pOB M MapoIeperpeBaTeIei.
Ilopsinok ruspaBIMUYECKOro pacueTa KOTJIOB C ECTECTBEHHOH U
MPUHYIUTENBHON HUPKYISIIIUEN

Tema 4.2

AbspoanHaMuKa
ra30BO3YIIHOTO TPAKTA.
AsponrHaMUYECKHM pacder
KOTJa

A3pOZII/IHaMI/IKa TOIIKH. ABpO)II/IHaMI/I‘-IeCKI/Ie COITPOTHUBJICHUA
ra30BO3/IYIIHOTO TPAKTa M CIIOCOOBI MX Mpeo1osieHus. CXeMBbI
Tra30BO3IYIIHBIX TPAKTOB KOTJIOB. OCHOBBI METOJUKU PACU€TOB
BO3AYUIHOI'O U JIMOBOI'O TPAaKTOB KOTJIA. Haznauenue u
MIPUHIIMIT paOOTHI TLIMOBOH TPYyOBI. BEIOOp BeHTHIIATOPA U
nbiMococa. OCHOBBI PETYIMPOBAHUS PACXO/A BO3AyXA.
MertoiMKa a’poIMHAMUYECKOTO pacuera KOTeJIbHOU
YCTaHOBKH.

Tema 4.3

3ooynaBIuBaHue,
[UIAKOY TAJICHNE U OYHCTKA
MIPOJYKTOB CrOPaHUs

3onoynaBnuBanue. CpaBHUTEIbHBIE XapaKTEPUCTHKH
3os10ynoBuTenel. O4ucTKa MPOIYKTOB CrOPaHUs OT OKCHUIOB
cepbl. OUNCTKa MPOAYKTOB CrOPaHUS OT OKCHJIOB a30Ta.
BeIXoa 1 XapakTepUCTHKY IIJTaKa ¥ 30761, MexaHnueckne
CHCTEMBI IUTaKoydaneHus. [IHeBMaTnueckas cuctema

HUJTaKOYydaJICHUS. T HUAPaBJINYCCKAsA CUCTCMA NIJIAKOYAAJICHUSA
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Paznen V CraTucTH4Yeckne M ITMHAMAYeCKHe XapaKTePHCTHKH KOTeJIbHBIX YCTAHOBOK H HX
TOILIMBHOE X031 CTBO
Tema 5.1 ITaporenepaTopsl Maremaruueckas MoJieIb Taporeneparopa. BoaHbiil pesxxum
JNEKTPOCTAHIIUI MaporeHeparopoB. Mertans ¥ MPOYHOCTh MapOreHepaTOpOB
Tema 5.2 TonnuBHOE X035UCTBO TorummBHOE X035MCTBO NIPU UCIIOJIB30BAHUH TBEPAOTO
KOTEJIBHBIX YCTaHOBOK ToIMBa. TOINIMBHOE XO35MCTBO MPH MCIIOJIB30BAHUH JKUAIKOTO
TomMBa. I 'a30cHa0XEeHNE KOTEIbHBIX YCTaHOBOK
Tema 5.3 CraTuctuyeckue u CraTucThyecKue XapakTepUCTUKH KOTEIbHBIX arperaTos.
JTUHAMHUYECKUE HecTannonapHsie mponecchl B KOTEIbHON YCTaHOBKE.
XapaKTEepUCTUKH KOTENBHBEIX | JIMHaMUYeCKHE XapaKTEPUCTUKH KOTEIBHBIX YCTAHOBOK
YCTaHOBOK
Tema 5.4 OnTtuMH3anys IpoLECCOB Hopwmel 1 ipaBuIia IPOMBILIICHHOH 0€30MacHOCTH MPH
TOpPEHMSI TOTIIIUB C)KMT'aHUH TOTIJIMBA B KOMOMHUPOBAHHBIX TOPETOYHBIX
yCTpolcTBax. AHaJIN3 NPOAYKTOB CrOPaHUs U IpoLecca
TOPEHUS! IPH W3MEHEHUH KOHIIEHTPALMH TOIUIMBO/BO3IYX
Paznea VI | Okcnuyatanus M 06CayKuBaHUue KOTEJIbHBIX YCTAHOBOK
Tewma 6.1 OKCIuTyaTaluus KOTEIbHbIX Opranuszanust ynpapiaeHUsl KOTEIbHOW YCTAHOBKOM.
YCTaHOBOK OKOHOMHYECKHE TIOKa3aTeIn KOTENbHBIX YCTAaHOBOK. TexXHIKa
0e30MacHOCTH B KOTENIBHON. XapaKTEPUCTUKH U KOHCTPYKIIUH
KOTJIOB. [IoAroTOBKA K ITyCKY M IMyCK KOTEJIBHOTO arperara.
PesxuMBbI pabOTHI KOTIIOB MPOMBIIIICHHBIX MPEIIPUSITHH.
CranuoHapHbIe U HeCTallMOHAPHBIE PEKUMBI Pa0OTHI B
JMana3oHe JOMYCTUMBIX Harpy30K, CTATUYECKHE U
JUHAMHYECKHE XapAKTEPUCTHKH KOTJIOB. PEXXHMBI OCTaHOBA H
cOpoca Harpy3KH KoTJia. PeskMBI pacTONKK KOTIIA U ITyCKa U3
Pa3IMYHBIX TEIJIOBBIX COCTOSIHHMN. J{OMyCTHMBIE CKOPOCTH
cOpoca u Habpoca naBiueHus B OapaOaHHOM ITapOBOM KOTJIE.
Opranu3zanus ynpasjieHus KOTIaMH
Tema 6.2 O6cnyxuBanue kotenbHOro | OOcimyxnBaHHE KOTEIBHOTO arperara Bo BpeMsi paboThI,
arperara BO BpeMs paboThbl, ocTaHOoB KoTna. [loBpexnenne u peMOHT KoTia. Busl
OCTaHOB KOTJIa WCTIBITaHU, TpeOOBaHMS K HUIM, METOJMKA TPOBEICHHSL.
Hananka Tormounoro pexxuma Kotiia. MeTo ! onpeieieHus
IIPUCOCOB BO3/lyXa B KOTEJbHBIN arperar. Ilocrpoenue
PEryJINPOBOYHON XapakTepuUCTHKH ropenku. Iloctpoenue
PEKMMHOM KapThl KOTEIIFHOTO arperara. TexHu4YecKoe
OCBHJIETEILCTBOBAHHE KOTJIOB. J[MpEKTUBHbBIE MaTE€pHAIBI IO
9KCIUTyaTanuu KowioB. OxpaHa Tpyaa npu padoTe B
KOTEJIBHBIX
Tema 6.3 OCHOBHbIE 5KOHOMUYECKHE OcCHOBHBIE 9KOHOMHYECKHUE MTOKA3aTENHN CTPOUTENHCTRA,
MTOKAa3aTeNN KOTEIbHBIX SKCIUTyaTalluy ¥ PEMOHTA KOTEJIBHBIX YCTAHOBOK. AHAIN3
YCTaHOBOK COBPEMEHHOTO COCTOSIHMS U TEHJICHIIUY Pa3BUTHUS
KoTJIoCTpoeHHs. OCHOBHBIE HAIPaBIICHHSI TOBBIILIEHHS
9KOHOMHUYHOCTH pabOThl KOTEIHHBIX YCTAHOBOK, ITEPCIIEKTHBEI
Pa3BUTHUS KOTEIbHON TEXHUKU IMPOMBIIIEHHBIX NTPEATIPHUITHM.
OCHOBHBIE 5KOHOMHYECKHUE NTOKA3aTENH CTPOUTEILCTBA,
9KCIUTyaTalluy ¥ PEMOHTA KOTEJIbHBIX YCTAHOBOK H
MIapOTeHEPATOPOB
Tema 6.4 3amura okpyxarouiei cpeasl | Bo3aelicTBre BpeJHBIX BBIOPOCOB B aTMOC(EPY NP CKUTAHUN
TOIUINBA. AHAIN3 BIUAHUS YTUIM3ALMHA OTXOJIOB NTPU
MPOM3BOCTBE AIEKTPOIHEPTUH HA 3arPA3HEHNE OKPYKaIOMIEi
cpeibl
Tema 6.5 CoBpeMeHHBIE METOIBI U HccnenoBanne akTUBHBIX M TACCUBHBIX METOJIOB

CI10COOBI MOBLIIIEHHS
3¢ hekTUBHOCTH PabOTHI
KOTEIBHBIX YCTAHOBOK

WHTCHCH(UKAIIMY TETUTIOOOMEHA B KOTCIBHBIX YCTAHOBKAX.
0O0630p 1 aHATN3 PKOJIOTHICCKU-YUCTHIX TOPETOIHBIX
ycTpoiictB. O030p 1 aHATN3 COBPEMEHHBIX
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| | TCIUIOU3O0JIAIIMOHHBIX MATCPHUAJIOB

3.4. Opranuzanusi CaMOCTOATEIbHOW PaObOThl 00YYaIOLIUXCS

CamocrosarenbHas paboTa CTyAeHTa — O0s3aTeNbHas 4acTh 0Opa30BaTEIBHOTO Ipoliecca,
HalpaBJeHHasT Ha  pa3BUTHE TOTOBHOCTH K  NPOQECCHOHAIFHOMY M JINYHOCTHOMY
CaMOOOpa30BaHMIO, Ha MPOEKTHPOBAaHME JAIbHEHIIEro 00pa30BaTeNLHOTO MapuipyTa |
npodeccHoHaIbHON Kapbephl.

CamocrosiTenbHas paboTa 00y4aroIUXCst 0 JUCIHUIUINHE OPraHN30BaHa KaK COBOKYITHOCTb
ayAUTOPHBIX M BHEAYAWTOPHBIX 3aHATHH M paboT, O0OECHEeYMBAIOUINX YCIIEHIIHOE OCBOCHUE
JIMCIUTLIMHBL.

AynuTopHasi caMoCTOsITeNIbHAss paboTa OOydYaromuXcsl MO AWCIMIUIMHE BBINOJIHAETCS Ha
y4eOHBIX 3aHATUSX TIOJ PYKOBOACTBOM IMpEMOJABaTeNii M IO €ro 3aJaHui0. AyIuTOpHAs
caMocCTosATeNIbHas padoTa 00yJaromuXcsl BXOAUT B OO 00BbEM BPEMEHH, OTBEICHHOTO YIeOHBIM
IUIAHOM Ha ayJIUTOPHYIO PaOOTy, U PErIIAMEHTUPYETCS pacliuCaHueM yIeOHBIX 3aHITHI.

BueaynuTtopHas camocTosiTenbHas paboTa 00yJaromuxcs — IUIaHupyemMast yueOHast, HayqHO-
VICCIIE/IOBATENIbCKAs, ITPAKTHYECKas padoTa OOy4alomMXCs, BBINONHSEMas BO BHEAYAUTOPHOE
BpeMs 1O 33JaHUI0 M TPU METOAWYECKOM pPYKOBOJCTBE IperojaBaresisi, HO 0e3 ero
HETOCPEICTBEHHOI'0 YUaCTHsl, paCIUCaHUEeM YICOHbBIX 3aHITUI HE PETIIAMCHTUPYETCS.

BueaynuTtopHas camoctosiTenbpHas paboTa 00ydJaroIuxcs BKIIIOYaeT B ceOsl:

- MOJITOTOBKY K JICKIIMSIM M TPAKTUYCCKUM 3aHSITHSM, 3a4€T;

- n3ydeHune yueOHbIX TOCOOHiA;

- U3y4YCHHUE Pa3/ICiOB/TeM, HE BHIHOCHMBIX Ha JICKIIMHA CAMOCTOSTEIIBHO;

- HaIMCaHNUE TEMATUYECKUX JIOKIIAIOB, ped)epaToB Ha MPOOIEMHBIC TEMBI;

- MOJIrOTOBKA K IPOMEXKYTOUHON aTTeCTAllMU B TEYCHHE CEMECTPA.

CaMmocrosTenbHass paboTra oOy4aromuxcs € ydacTHEM IpemnojaBarenss B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYNNOBYI0 U (WIM) WHAWBUAYAJIbHYIO paboTy cC
00yJaronMMuUCs U BKJIIOYAET B CeOsI:

- NPOBEICHNE WHIMBHUIYaJIbHBIX UM TPYNIOBBIX KOHCYJAbTALMH IO OTAEIbHBIM
TemMam/pa3zzienaM JTUCIHILINHBI;

- MPOBEJICHUE KOHCYJIbTALINI MTEPE]] 3a4E€TOM.

Hepequb pa3,IleJ'IOB/TeM/, MNOJIHOCTBIO HJIM YaCTHYHO OTHCCCHHBLIX Ha CaMOCTOATCIBHOC
HN3YUCHHUC C MMOCIICAYIOIIUM KOHTPOJICM!

Buanbl u gopmbl .
HaunmeHnoBanue pa3aeia KOHTPOJBbHBIX E
/Te€MBI JUCHMILIHHBI, MepOonpusITU §
Ne BbBIHOCHUMBbIC HA 33)]3}"/[5[ I CaMOCTOSITEIbHOM paﬁOTbl (y'{l/lT]:lBalOTCﬂ E
CaMoCTOSITeJIbHOE NpHU NpoBeieHuH | £
n3yveHue TeKyLIero 2
KOHTPOJIst) ==
Paznen | XapakTepucTHKA COBPEMEHHBIX KOTeJIbHBIX YCTAHOBOK
Tema 1.1 Brenenue. Uctopus [ToaroToBUTH KOHCIEKT YCTHBIHM 0IpOC; 2
pa3BUTHS MEPBOUCTOYHHUKA; MMOATOTOBKA K KOHTPOJIbHAs
OTEUYECTBEHHOTO JIEKITUSAM U TIPAKTHIECKUM 3aHATHSIM; pabora.
KOTJIOCTPOCHHUS. TIOATOTOBUTHCS K KOHTPOJILHOM padoTe
U YCTHOMY OIPOCY.
Tema 1.2 XapaKkTeprucTuka IToAroTOBUTH KOHCIEKT YCTHBIA 0IIPOC; 2
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COBPCMCHHBIX
KOTECJIBHBIX YCTAaHOBOK,
HUX MCECTO U POJIb HA

NEPBOUCTOYHHUKA,; ITOATOTOBKA K
JICKOUAM U ITPAKTHYCCKUM 3aHATUAM,
IOATOTOBHUTHCA K KOHTpOJ’II;HOfI pa60Te

KOHTPOJIbHAS
pabora.

MIPOMBIIUICHHBIX U YyCTHOMY OIIPOCY.
NpEANPUATHIX

Tema 1.3 MarepuanbHbie U IToaAroTOBUTH KOHCTIEKT YCTHBIA 0IIPOC;
TEIUIOBBIE OaJIlaHCHI MIEPBOUCTOYHHUKA; MMOJATOTOBKA K KOHTPOJIbHAS
KOTETBHBIX arperaToB JICKITUSAM U MPAKTHUECKUM 3aHSITHUSIM; pabora.
pu paboTe Ha TTOATOTOBUTHCS K KOHTPOJILHOM padoTe
Pa3INYHBIX TOIJIMBAX 1 yCTHOMY OIIPOCY.

Paznen Il KoHcTpyknmoHHbIe 0CO0€HHOCTH pacyeTa M 1oA00pa 000pyA0BAHHS KOTeJIbHBIX
YCTAHOBOK

Tema 2.1 ITorepu TenmnoTsl 1 IToaAroTOBUTH KOHCTIEKT YCTHBIA 0IIPOC;
KIIJI xotensHOTO IIEPBOMCTOYHHUKA; ITOATOTOBKA K KOHTPOJIbHAS
arperata JIEKITUSAM U MPAKTHUECKUM 3aHSATHSIM; pabora.

MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe
U YCTHOMY OIIPOCY.

Tema 2.2 KoncTpykTBHBIE IToaroTOBUTH KOHCIEKT YCTHBIH 0IIPOC;
CXEMBI TAPOBBIX U MIEPBOUCTOYHHUKA; MOATOTOBKA K KOHTPOJIbHAS
BOJIOTPEIHBIX KOTIIOB JIEKITUSAM U MPAKTHUECKUM 3aHSATHSIM; pabora.

MOATOTOBUTHCS K KOHTPOJIBHOM paboTe
1 YCTHOMY OIPOCY.

Tema 2.3 Buapl, KOHCTpYKUNU U IToaroToBUTH KOHCIIEKT YCTHBIH OIPOC;
KJaccupuKaIus MIePBOUCTOYHHUKA; MMOJATOTOBKA K KOHTPOJIbHAS
TONOYHBIX YCTPOUCTB JIEKIUSAM U NPAKTUYECKUM 3aHSATUSIM; pabora.

MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe
Y YyCTHOMY OITPOCY.

Tema 2.4 l'openue Tonnusa [ToAroToBUTH KOHCHEKT YCTHBIH 0IIPOC;
MEPBOUCTOYHHUKA; MOATOTOBKA K KOHTPOJIbHAs
JIEKITUSAM U TIPAKTHYECKUM 3aHSATHSIM; pabora.
MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe
U YCTHOMY OIIPOCY.

Paznen |11 | BonomoaroroBka u 3jeMeHThI KOTeJIbHOT0 arperara

Tewma 3.1 [Taponeperpesareny. [ToAroToBUTH KOHCIIEKT YCTHBIH OMpOC;
OKOHOMa3epHI. TIePBOUCTOYHUKA; IOATOTOBKA K KOHTPOJIbHAS
BosnyxonogorpeBaTenu | JEKUMSIM U MPAKTUYECKUM 3aHSITHUSIM; pabora;

MOJITOTOBUTHCSI K KOHTPOIILHOM pabdote, | pedepart ¢
pedepary ¢ npe3eHTaluei 1 yCTHOMY Mpe3eHTanue.
orpocy.

Tema 3.2 Bopgomoaroroska IToaroToBUTH KOHCIIEKT YCTHBIH OIPOC;

TIePBOUCTOYHUKA; IOATOTOBKA K KOHTPOJIbHAS
JEKLIMSIM U MIPAKTUYECKUM 3aHSITHSIM; pabora;
MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe, | pedepar ¢
pedepary ¢ npe3eHTaluei 1 yCTHOMY Mpe3eHTanuei.
orpocy.

Tema 3.2 Bonausrit pexum ko1ioB | [IoAroTOBUTH KOHCHEKT YCTHBIM OIIPOC;

" Ka4€CTBO I1apa

NEPBOUCTOYHUKA, ITIOATOTOBKA K
JICKIWAM U MMPAKTUYCCKUM 3aHATUAM,

KOHTPOJIbHAS
pabora;
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MOJITOTOBUTHCS K KOHTPOJILHOM padoTe,
pedepary ¢ npe3eHTaIuei U YCTHOMY
OTIpOCy.

pedepar ¢
Npe3eHTalue.

Pazpen IV | I'mapaBinyeckuil 1 a3poAUHAMHYECKHI pacyeT KOTJIA, a TAKKe 0YMCTKA IPOAYKTOB
CropaHus

Tema 4.1 I'maponunamuka u IToaAroTOBUTH KOHCTIEKT YCTHBIA 0IIPOC;
TEMIIEPATYpHBIA PEKUM | IEPBOMCTOYHMKA; TOATOTOBKA K KOHTpOJIbHAS
[IOBEPXHOCTEH HarpeBa. | JEKLMSIM U MIPAKTUYECKUM 3aHATHUSIM; pabora;
I'mapaBauyeckuit MTOATOTOBUTRCS K KOHTPOJILHOM padoTte, | pedepar c
pacuer pedepary ¢ npe3eHTaluuei 1 yCTHOMY Mpe3eHTanuen.

orpocy.

Tema 4.2 AbdpomrHaMuKa IToATOTOBUTH KOHCTICKT YCTHBIH OTPOC;
ra3oBO3/yIIHOTO MIEpPBOMCTOYHHKA; MTOATOTOBKA K KOHTpOJIbHAsS
TpakxTa. JIEKLIMSAM U MPAKTUYECKUM 3aHATHUSIM; pabora;
AdpoInHAMUYECKUN MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe, | pedepar ¢
pacder KoTJia pedepary ¢ npe3eHTalue 1 yCTHOMY Mpe3eHTanue.

orpocy.

Tema 4.3 3oJ10yIaBIUBaHUE, IToAroToBUTH KOHCHEKT YCTHBIH 0IIPOC;
[UIaKOyJaJIeHue U MIEpPBOMCTOYHHKA; MTOATOTOBKA K KOHTpOJIbHAsS
OUYHCTKA MPOTYKTOB JIEKLIMSAM U MPAKTUYECKUM 3aHATHUSIM; pabora;
CTOpaHUS MOJIrOTOBUTHCS K KOHTPOJIBHOM padote, | pedepart ¢

pedepary ¢ mpe3eHTalueil 1 ycTHOMY Mpe3eHTalueH.
orpocy.

Pazgen V CraTucTHYecKkHe M JTMHAMAYEeCKHEe XapaKTePHCTHKH KOTEJIBHBIX YCTAHOBOK M MX
TOILUINBHOE X035 CTBO

Tema 5.1 ITaporenepaTopsl IToAroTOBUTH KOHCIEKT YCTHBIN 01IIPOC;
3NEeKTPOCTAHIIUI MIEPBOMCTOYHHKA; TTOATOTOBKA K KOHTPOJIbHAS

JICKLUSIM U IPAKTUYECKUM 3aHATHSIM; pa0ora;
MOJITOTOBUTHCS K KOHTPOJILHOM padote, | pedepart ¢
pedepary ¢ npe3eHTalue 1 yCTHOMY Mpe3eHTanuei.
OTIpOoCy.

Tema 5.2 TonnuBHOE X035UCTBO [ToAroToBUTH KOHCHEKT YCTHBIH 0IIpOC;

KOTEJBbHBIX YCTaHOBOK MIEPBOMCTOYHHKA; TTOATOTOBKA K KOHTpOJIbHAS
JICKUUSIM U IPAKTUYECKUM 3aHATHSIM; pabora;
MOJIrOTOBUTHCS K KOHTPOJILHOM pabdote, | pedepart ¢
pedepary ¢ npe3eHTaluei 1 yCTHOMY Mpe3eHTanuei.
orpocy.

Tema 5.3 Craructuyeckue u [ToAroToBUTH KOHCIEKT YCTHBIH 0IpOC;
TUHAMHYECKHE MIEPBOMCTOYHHKA; TIOATOTOBKA K KOHTPOJIbHAS
XapaKTEepPUCTUKH JIEKIMSAM ¥ MIPAKTUYECKUM 3aHATHSIM; pabora;
KOTEJIBHBIX YCTaHOBOK MOJITOTOBUTHCS K KOHTPOJIBHOM pabdote, | pedepart ¢

pedepary ¢ npe3eHTaluei ¥ yCTHOMY Mpe3eHTanuei.
orpocy.

Tema 5.4 OnTuMuzanus [ToaroToBUTH KOHCIEKT YCTHBIHM 0IpOC;

MPOIIECCOB TOPEHHUS
TOTLJIVB

[IEPBOMCTOYHHUKA; TIOJrOTOBKA K
JIEKIMSAM U MPAKTUIECKUM 3aHSATHSIM;
MTOITOTOBUTHCS K KOHTPOJIBHOM paboTe,
pedepary ¢ nmpe3eHTanuei 1 yCTHOMY
orpocy.

KOHTPOJIbHAS
pabora;

pedepar ¢
Mpe3eHTalueH.
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Pazgen VI | OkcnuryaTanus M 00cay:KNBaHUE KOTEJIbHBIX YCTAHOBOK
Tema 6.1 OKcIutyaTanus [loaroToBUTH KOHCTIEKT YCTHBIN ONpOC;
KOTEIbHBIX YCTAHOBOK MEPBOMCTOYHHKA; TTOJITOTOBKA K KOHTPOJIbHAS
JICKIUSIM U IPAKTHICCKUAM 3aHSATHUSIM; pabora;
MTOATOTOBUTHCS K KOHTPOJIBHOM paboTe, | pedepar ¢
pedepary ¢ mpe3eHTalueil 1 ycTHOMY Npe3eHTaue.
OTpocCy.
Tema 6.2 Ob6cnyxuBaHue [loaroToBUTH KOHCTIEKT YCTHBIN ONpoC;
KOTEIILHOTO arperara BO | MEePBOMCTOYHHKA; MOJrOTOBKA K KOHTPOJIbHAS
BpeMsi pabOThI, OCTAHOB | JICKIMSIM U MMPAKTUYCCKUM 3aHSATHUSIM; pabora;
KOTJIa MOJIrOTOBUTHCS K KOHTPOJIBHOM pabote, | pedepart c
pedepary ¢ npe3eHTaluuei 1 yCTHOMY npe3eHTanuei.
OTpocCy.
Tema 6.3 OCHOBHBIC IToAroTOBUTH KOHCTIEKT YCTHBIH OIIPOC;
SKOHOMHYECKHE MEPBOMCTOYHHKA; MTOJIrOTOBKA K KOHTPOJIbHAS
MOKA3aTe KOTEIbHBIX | JEKIUSIM U MPAKTUICCKUM 3aHSATHUSIM; pabora;
YCTaHOBOK MOJITOTOBUTHCSI K KOHTPOJIBHOM pabote, | pedepart c
pedepary ¢ npe3eHTalue 1 yCTHOMY npe3eHTanuei.
OTpocy.
Tema 6.4 3ammTa OKpysKaroIen IToArOTOBUTH KOHCHEKT YCTHBIH OIIPOC;
cpeabl MEPBOMCTOYHHKA; MOJIrOTOBKA K KOHTPOJIbHAS
JICKIUSIM U PAKTHICCKUM 3aHSATHUSIM; pabora;
MTOATOTOBUTHCS K KOHTPOJIBHOM padoTe, | pedepar ¢
pedepary ¢ npe3eHTalue 1 yCTHOMY npe3eHTanuei.
OTpocCy.
Tema 6.5 CoBpemeHHbIe MeTOIbI | [TOArOTOBUTH KOHCTIEKT YCTHBIN OIPOC;

Y CHIOCOOBI MTOBBILIICHUS
a¢dhexkTuBHOCTH PabOTHI
KOTEJIbHBIX YCTaHOBOK

MEPBOMCTOYHMKA; MTOJITOTOBKA K
JICKIIUSAM U TPAKTHYECKUAM 3aHITHSIM;
MOJIrOTOBUTHCS K KOHTPOJIBHOM pabdore,
pedepary ¢ npe3eHTalueil 1 yCTHOMY
OIpocy.

KOHTPOJIbHAS
pabora;

pedepar c
pE3eHTalUEN.
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KOMIIETEHIIU, CACTEMA M IIIKAJIA OIEHUBAHMS

PE3YJIbTATBI OBYUEHMUS 110 JUCHUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTHU

4.1,  CooTHeceHue IIAHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU C(HPOPMUPOBAHHOCTH KOMITETEHLIUI
YpoBHH HTrorosoe OueHka B IMoka3aTenan ypoBHst
chopMHUpPOBAHHOCTH KOJIHYECTBO NATHOAILHOM ¢(hopMHPOBAHHOCTH
KommeTeHIHH(-i) 6a108 . cucreme BRI EHOH o0menpogeccuoHAILHOM(- npodeccuoHaTbHOM(-bIX)
B 100-6abhoii | mo pesyanTaTam BIX) . bIX) KOMIIeTeH M1 KoMIeTeHuu(-i)
cucreme TeKyIen u KoMIeTeHIHHU(-ii)
0 Pe3yJIbTATAM | MPOMEKYTOYHOI IK-2:
TeKymei u aTTecTaluM NI-TIK-2.1
MPOME;KyTOTHOM N-TTK-2.2
aTTecTAIHH WU-TIK-2.3
[K-3:
N-TTK-3.1
NJ-TTK-3.2
BBICOKUH 3a4TE€HO OO0yyaromuiics:

— HCUEPIIBIBAIOLIE U
JIOTUYECKH CTPOUHO
u3jaraet y4eOHbIH
MaTepHal, yMeeT
CBSI3BIBATH TEOPHIO C
MIPaKTUKOM,
CIPaBIISIETCS C
peleHreM 3a1aq
poheCcCHOHATBHOMN
HaNpaBJICHHOCTH
BBICOKOT'O YPOBHS
CJIO’KHOCTH,
MPaBUIIBHO
000CHOBBIBaET
MIPUHSTHIE PELICHUS;
— cBOOOHO
OpUEHTUPYETCS B
yueOHOM u
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podeCCHOHATTEHOM
JTUTEpaType;

— OIICHHUBAECT
obnactb
MPUMEHEHUS
YHCIICHHBIX
METO/IOB,

3¢ PEeKTUBHOCTE U
MOTPEITHOCTh
YHCICHHOTO
pelIeHus;

— UMEET YETKOe
MPEJICTaBJICHUE O
COBPEMEHHBIX
METOJIaX,
METOJINKAX U
TCXHOJIOTHUAX,
MPUMEHSEMBIX B
paMKax u3ydaemou
JUCUUILIMHBI;

— CBOOOJIHO U
MPaBHILHO
OTiepUpyeT
IPEAMETHON U
METONYECKOU
TEPMHHOJIOTHEH; —
CBOOOIHO BJIAJICET
BOIIPOCAMHU
9K3aMEHAIMOHHOTO
oumera;

— MOJATBEP)KIACT
TEOPETUIECKUE
3HAHUA
MMPAKTUYCCKUMU
MprMepaMu; JIaeT
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pa3BepHYTHIC
OTBETHI HA
3ajJ[aBaeMbIe
JIOTIOJTHUTETbHBIE
BOIPOCHL;

— UMeeT
COOCTBEHHBIC
CYXJICHUS O
peleHun
TEOPETUYECKUX U
MPaKTUYCCKUX
BOIMPOCOB,
CBsA3aHHBIX C
po(heCCUOHATBHOMN
JIESITeTbHOCTHIO

— JIOCTaTOYHO
XOPOIIIO
OpPUCHTUPYETCS B
y4aeOHOU U
po(heCCUOHATBHOMN
JUTEPATYypPE; —
o0nagaeT HaBbIKAMH
paboThI C
NIPOrPaMMHBIMU
cpeacTBaMu
npo¢heCCHOHANTBEHOTO
Ha3HaA4YCHUA, OTBET
OTpakaeT 3HAHHE
TEOPETUIECKOTO U
MPaKTHYECKOTO
Marepuaia, He
JIOTTyCKast
CYILIECTBEHHBIX
HETOYHOCTEH;

- UMeeT




23

[IPEICTaBICHUE O
COBPEMEHHBIX
MeTozax,
METOIUKAX U
TEXHOJIOT X,
MPUMECHSEMBIX B
pamMKax u3y4aemoi
JIUACIATIINHEL, -
3HAET MPEMETHYIO
Y METOJMYECKYIO
TEPMHUHOJIOTHIO
JIUACIUTIINHEL, -
M3J1araeT OTBETHI HA
BOIPOCHI
9K3aMEHAI[HOHHOTO
ouera,
OPHUEHTHUPYSICH Ha
HaITMCaHHOE MM B
9K3aMEHAIHOHHOM
JIACTE;

- MOATBEPIKIACT
TEOPETUYCCKUE
3HAHUA OTACIIbHBIMU
HpaKTI/I‘IeCKI/IMI/I
pUMepamu;

- JIae€T OTBETHI HA
3a/1aBacMbIe
JIOTIOJTHUTEIbHBIE
BOIPOCHI.

IOBBIIIEHHBII

3a4TCHO

OO0yyarouics:

— JIOCTAaTOYHO MOAPOOHO, TPAMOTHO H TI0
CYIIECTBY M3J1araeT U3y4YCeHHBINH MaTepual,
MPUBOJUT U PACKPBIBACT B TE3UCHOH (hopme
OCHOBHBIE TTOHATHS; — JOIYCKAET
€JIMHUYHBIC HEPYOBIC OMIMOKH; — ONHCHIBACT
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IIPUHOMUIIBI ITIOCTPOCHU A YUCIICHHBIX MECTOI0B
PEMICHUA TCINIOOHEPICTUICCKUX 3aday; —
HCIIOJIB3YET OCHOBHBIC YHUCJIICHHBIC MCTOABI
PECHICHUA MAaTCMATHYCCKUX 3a1a4

0a30BLIN

3a4TCHO

OO0yyaromuiics:

— JIIEMOHCTPUPYET TCOPETHUCCKIE 3HAHUS
OCHOBHOTO y4eOHOr0 MaTepuana
JMCLMILUIMHEI B 00beMeE, HEOOXOUMOM IS
nanpHermero ocsoenns OITOIT;

— IEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHO# yueOHOI TUTEPaTypHI IO
JUCIIUTUIMHE; OTBET OTPaKaeT 3HAHUS Ha
0a30BOM YPOBHE TEOPETUYECCKOTO U
MPaKTUYEeCKOTo MaTepraia B o0beMe,
HEO0OXOMMOM JIJISl TabHEUIIIeH yaeosl 1
MPEICTOAIIEH paboTHI IO TIPOGHITIO
o0yueHus;

- UMEeT MOCPEACTBEHHOE MPEICTABICHHUE O
COBPEMEHHBIX METO/aX, METOIUKAX U
TEXHOJIOTUAX, IPUMCHACMBIX B paMKax
H3y‘laeMOI71 JAUCHUILIMHBI, - IIPAaBUJIBHO
OnepupyeT OCHOBHBIMU MOHATHSIMHU;
-0TBEYAET Ha BOMPOCHI DK3aMECHAIIMIOHHOTO
Owuera, riIaBHBIM 00pa30M, 3a4NTHIBAS
HAMKUCAHHOE B DK3aMEHAIMOHHOM JTUCTE;

- U3J1araeT, rIIaBHbIM 00pa3oM,
TEOpPETUYECKUE 3HAHUS 110 BOIPOCaM
9K3aMEHAI[MOHHOI0 OMIeTa;

- HE BO BCEX CJIyYasx HAXOIUT MPABUIIbHBIC
OTBEThI Ha 3a1aBa€MbIC JOIIOJIHHUTCIIHbHBIC
BOIPOCHI

HU3KUHI

HEC 3a4TCHO

OO0yyaromuics:

— JeMOHCTpHpPYET (h)parMeHTapHbIE
3HAHUSA TEOPETHYECKOTO u

MIPAKTHYECKOTO

MarepHai,
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JOITYCKAaeT TPyObIe OMNOKH TPH €ro
W3JIOKCHUN Ha 3aHATHSX M B XOJe
MPOMEKYTOYHOH aTTecTaluy;

— HUCTBITHIBAET cepbE3HbIe
3aTpyqHEHHS B MPUMEHEHUH
TEOPETUUECKUX TOJOKEHUH mpH
pelIeHHH  MPaKTUYECKUX  3ajad

PO eCCHOHATTEHOM
HaIpaBIeHHOCTH CTaHIapTHOTO
YPOBHS CIIOXKHOCTH, HE BIaJceT
HE0OXOTUMBIMU TUTS 3TOTO
HaBBIKAMU U MIPUEMaMU;

— HCIIBITHIBAET CepbE3HBIE
3aTpyTHCHHS B MPUMECHECHUU

TEOPETUUECKUX TMOJOXKEHHH mpH
pelIeHHH  MPaKTUYECKUX  3ajgad

npodeccuoHaIbHON

HAINpaBJIeHHOCTH CTaHIapPTHOTO
YPOBHSI CIIOKHOCTH, HE BIIaJeeT
H€O6XOI[I/IMI)IMI/I JJIsL 3TOT'0

HaBbIKAMU U IPUEMAMU;

— He CIOCOOEH NMpOoaHaJIM3UPOBAThH
3a/1a4y; — HE BJaJeeT IPHUHLHAIIAMHU
peuieHus 3ajay;

— HECIoCcOOEH OTBETUTH Ha BOIIPOC
0e3 MoMOIIM SK3aMeHaTopa.

— HE 3HAeT 3HAYUTEJIBHYI0 YacThb

MPUHLHUITHAIEHO BaXKHBIX
3JIEMEHTOB JUCLUUIUINHBIL.

— JIOIlyCKaeT MHOTOYHUCIIEHHBIE
rpyOble OMIHOKH.

— TpPOSIBIIAET MOTIBITKY
CIIUCHIBAaHUS, WCTIONTb30BAHUS
Hepa3pelIeHHbIX TEXHUYECKUX

YCTPOMCTB WU TMIOJIb30BAHUS
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MOZICKA3KOM Jpyroro 4yejoBeka (BHE
3aBUCHMOCTH OT yCHEUTHOCTH TaKOH
MOTIBITKH);

— BBIMOJIHACT 3aJaHUsl TOJNBKO II0
o0pa3ily ® T1OA PYKOBOACTBOM
Mperno/iaBaTess;

— HE UMeeT TMpPeICTaBICHUS O
COBPEMEHHBIX METO/aX, METOJIUKAX
U TEXHOJOTWAX, INPHMEHAEMBIX B
paMKax u3y4aeMon AUCIHILINHBL,

— HE BO BCEX CIIy4asx MpPaBUIBHO
OIIepUPYET OCHOBHBIMH HOHATHSIMHU;
— OTBeYaeT Ha HK3aMEHAIMOHHBIE
BOTPOCHI, 3a4YHMTHIBas HX C TEKCTa
9K3aMEHAMOHHOTO JINCTA;

— 9K3aMEeHAIMOHHBIE BOTIPOCHI
H3J1araeT He B MTOJIHON MEPE;
— He OTBEYAET Ha

JIOTIOJTHUTENTbHBIC BOTIPOCHI;
— OTBET OTPaKaeT OTCYTCTBUE
3HaHMUH Ha  0a30BOM  YpOBHE
TEOPETHYECKOT0 M MPAKTHYECKOTO
Marepuaia B 00bemMe, He00X0IuMOM
JUTSL TalbHEHTIe yaeOrnl.

o. OIIEHOYHBIE CPEJICTBA JJISI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTALIUNHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOHIUXCA

[Ipy mpoBeneHUU KOHTPOJS CAMOCTOATEIbHOW PAabOTHI O0y4aromMXcs, TEKYLIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu Mo Yy4eOHOi
mucuuiuinHe  «KoTesnbHble M Hapora3oBble yCTAaHOBKM» IPOBEPSIETCS YpOBEHb CGHOPMHPOBAHHOCTH Yy OOYYarOIIMXCS KOMIIETEHIMHA H
3aITAaHUPOBAHHBIX PE3YIIBTATOB OOYUESHHUS 110 TUCIUIUINHE, YKa3aHHBIX B pa3zelie 2 HaCTOSIIeH MPOrpaMMEI.

5.1.  @opMblI TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aJaHUMN:
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Ne DopMbI TEKYLLIET0 TIpHMepbI THNOBBIX 3anaHHiL Dopmupyemas
I KOHTPOJIs KOMIIeTeHI N
1 | - ycrHsI onpoc (pa3gen | OcHOBHBIE BHIIBI U KiaccH(DUKAKA KOTENBHBIX YcTaHOBOK. OOmias xapakrepuctuka 1.KakoBsr ocHoBHbIe | [TK-2:

1) tenaeHuuu passutus TOC? 2. [Ipusenure npuHIMNuanbHble TexHonoruueckue cxemsl TOC u ADC. 3. NA-TIK-2.1
[IpuBeauTe cXeMbl KOTEIBHON U MapOr€HEPATOPHON YCTAHOBOK B KOMIUIEKCE CO BCIIOMOIATEIbHBIM NA-TIK-2.2
obopynoBanuem. 4. [losicanTte mpuHImI paboTH 6apabaHHOTO U MPSAMOTOYHOTO MMAPOBEIX KOTIOB, B ueM | UI-T1IK-2.3
MPUHLIMITHAIBHOE pa3inuue Mexay HUMH? 5. ONMUIINTE TPOLECChl, TPOUCXOASIIIE B TAPOBOASTHOM MK-3:

TpakTe KOTJa, 10 JuarpaMmaM COCTOSHUS BOJABI M BOASHOTO napa. 6. Onummure pa3MerniecHue u WA-TK-3.1
Ha3Ha4YeHHEe MOBEPXHOCTEH HarpeBa B 0apabaHHOM U MPSAMOTOYHOM KoTiax. 7. [IpuBennte NA-TIK-3.2
KJaccu(pUKaIHIio KOTJIO0B Mo HasHayeHuto. 8. [IpuBeaure kiaccuuKauio KOTIOB 10 JaBJICHHIO, TI0
MPOU3BOUTEIBHOCTH, IO CIIOCO0Y MUPKYJISIKU BoAbL. 9. [IpuBeanTe npuMephl 3aBOJICKO MapKUPOBKU
KOTJIOB

2 | - ycrHblii onpoc (pa3aen | KoHcTpykuum KOTenpHBIX YCTaHOBOK 1. OnuinTe pa3BUTHE KOHCTPYKIMN apOBBIX KOTIIOB 110 [K-2:

2) BHEJ[PEHUS BBICOKUX MapaMeTpoB napa. 2. Onuimre pa3BUTHE KOHCTPYKIUI MapoBbIX KOTJIOB HA NA-TIK-2.1
BBICOKHE MapaMeTpsbl mapa. 3. OnUInTe OCHOBHBIE 3JIEMEHTHI 1 KOMIIOHOBKY IBIJIEYTOJIBHOTO KOTJIa Ha WUA-TIK-2.2
420 1/4 (14 Mlla), razomazytHoro kotna Ha 480 1/4 (14 Mlla). 4. OnumMTe OCHOBHBIC DIIEMEHTHI U NA-TIK-2.3
KOMITOHOBKY TTBUIEYTOJIEHOTO M Ta30Ma3yTHOTO KOTIIOB Ha 670 1/4 (14 MIla). 5. Kakune xotis IK-3:
yCTaHABIMBAIOTCS HAa coBpeMeHHoM TOC B 3aBHCHMOCTH OT €€ THUIIA, MOIITHOCTH U PekuMa padboThI? 6. WA-TK-3.1
Omnuimre 0coOOeHHOCTH pabOThl M KOHCTPYKLHUIO TOIYIIUKOBOTO KOTa. 7. OMUIINTE KOHCTPYKLHIO UA-TIK-3.2

BBICOKOHAMIOPHOT'O NapoBoro komia. 8. Omumute ocooernoctr komioB CK/. 9. Onmummre ocHOBHBIE
3JIEMEHTHI 1 KOMITOHOBKY Tra3oMa3yTHOTro npsiMoTodnoro kotia CK/I. 10. Onummnre 0CHOBHBIE JIEMEHTHI
¥ KOMITOHOBKY TBIIEYTOJIbHOTO TipssMoTodHoro kotia CKJI. 11. Kak BiuseT THII, MOIITHOCTH B PEXXUM
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Ne DopMbl TEKyLIEr0 PS5 T dopmupyemas
I KOHTPOJI KOMIIeTeHIHA
paboThI AMEKTPOCTAaHIIMK Ha KOHCTPYKIMIO KoTna? 12. Kak Binusier B M Ka4ecTBO TOILUIMBA Ha
KOHCTpyKIuto kotna? 13. IlepeuncnuTe moBepXHOCTH HarpeBa coBpeMeHHoro naposoro kotia TOC u
nanTe 000CHOBAHME MX pa3MEIICHHS B Ta30BOM TpakTe. 14. UTo Takoe TetuioBas cxema KoTia.
[IpuBeauTe npuMep TEIIOBOM cxeMbl 6apabaHHOrO U NPSIMOTOYHOr'O KOTJIA.
3 | - ycrHbId onpoc (paznen | TeroBeie pacueTsl kKoTia 1.YTo Takoe majgaroInii TeII0BOH MOTOK? - 3 PEKTUBHBIN TEILIOBON TOTOK? MK-2:

3) Nel 2. Yto Takoe ko3P PHULIUEHT TeTI0BoH 3P PekTruBHOCTH SKpana? 3. Uto Takoe yriaoBoit koadduuuent WUA-TIK-2.1
skpana? 4. UTo Takoe yCIOBHBIA KOAPPHUIHEHT 3arpA3HeHUS IKPaHHBIX Tpy0? 5. UTo Takoe WUA-TIK-2.2
JTy4eBOCTIPUHUMAIOIAsl IOBEPXHOCTH SKpaHa U CTETIEHb 3KpaHUpoBaHus Tonku? 6. Uto Takoe NA-TIK-2.3
U3IyvaTenbHas ciocoOHOCTh (hakena M Kak OHa U3MEHSETCs B 3aBUCMOCTH OT BHJIa TOTIIMBA? - MK-3:
xapakTepucTuk ToruuBa? 7. Uto Takoe K03(pPHUIHEHT TeII0BOro U3IIyIeHUs TOITOYHOW kKameps! U kak o | MJI-T1TK-3.1
BIIUSIET HA TETUIOBOCIIPHUATHE 3KPaHHBIX MoBepxHOcTel? 8. Kak m3menutces teruoBoctpusitue Torku mpu | MJI-11K-3.2
YBEIIMYCHUU U30BITKA BO3/yXa, II0JIJaBAEMOT0 B TOIKY? - pacxoja Torma? 9. Kak usMeHuTcs
TEIUIOBOCHPUSITHE TOIKH IIPU YBEIMYECHNUH BIAKHOCTH TOIUIMBA? - 30JIbHOCTH? - BBIXOJA JIeTy4ux? -

TeI1oThl cropanus Tomusa? 10. Hanumure v mosicHUTE OCHOBHBIE 3aKOHOMEPHOCTH pacyeTa
TerioooMeHa B Tornke. 11. OnuimunTe nocieoBaTebHOCTh KOHCTPYKTHBHOTO pacyera TONKH. 12.
OnuiuTe MOpsIOK TEMIOBOr0 MOBEPOYHOro pacyera TonkH. 13. Kak mpon3BoaANTCS MO30HHBIN pacyeT
TOINKU?
4 | - ycrHsIif onpoc (pa3nen | BomomapoBoi#t Tpakt koTna 1.Kakue TpeGoBaHUS MPEIBSIBIAIOTCS K MUTATETFHON BOJIE U TTApy IK-2:

3) Ne2 OapabaHHBIX KOTJIOB? - MpssMOTOUHbIX KOTIIOB CK/I? 2. [Tepeuncnure ocHOBHBIE HCTOUHUKH 3arpsisHenuit | U-TTK-2.1
BOJIHOTO TETIOHOCHUTENS U uX cocTaB. 3.Kak cka3wpiBaeTcs 3arpsi3HEHHE BOJIBI U ITapa Ha padoTe NA-TIK-2.2
obopynoBanus dekTpoctaniuu? 4. [lepeuncnure 3arpsA3HSIONNE BEMIECTBA, COJEPIKAIINECS B BOJIS WUJI-T1K-2.3
MapoOBOT0 KOTJA, U IaliTe UX KIacCU(PHUKAIINIO TIO paCTBOPUMOCTH. 5. Kak BIUSIOT MPOILYKTH KOPPO3HU MK-3:
KOHCTPYKIIMOHHBIX MaTepPHAIOB Ha TEIJIOOOMEH U HAJICXKHOCTh TIOBEpXHOCTEH HarpeBa? 6. Kak Biuset WUA-TIK-3.1
pacTtBopuMOCTb IpuMeceit B padoueii cpene CK/] Ha otnoxxenus? 7. Kak Biusier pacTBOPUMOCTD NA-TIK-3.2

MpUMecel B TIeperpeToM nape KoTiia JOKPUTHIECKOTO IaBJIeHHs Ha OTIoXeHus? 8. OxapakTepusyiTe
IyTH TIepexo/ia MpuMecen U3 BoJbI B rap. 9. Onuimmnre MexaHu3M U 3aKOHOMEPHOCTH yHOCA BIIaTH
napoM. 10.0OxapakTepu3yiTe 3aBUCMMOCTD BJIaXXHOCTH I1apa OT Harpy3KH, JalTe ONpeneIeHNuE YAEIbHON
Harpy3KH 3epKayia UCTIapeHsl, yIeIbHON Harpy3Ku mapoBoro oobema. 11. UTo Takoe KpuTuieckas
KOHIIEHTpaIus BemecTB B Boje? 12. Uto Takoe KO3 GHUIIMEHT paciipe/ieieHns] paCTBOPEHHBIX BEIIECTB?
13. Kak mpoucxoauT nepeHoc BemecTs u3 Boabl B map? 14. Kak onpenensiercst obiiee 3arps3HeHue mapa?
15. MaifTe onpeneneHue 3aaad BOAHOIO pexXUMa KOTia U naporeseparopa. 16. Onumure METoAbl BHIBOIA
npuMecel U3 IUKIa it 0apabaHHBIX U MPSIMOTOYHBIX KOTJIOB. 17. UTo Takoe BOIHO-XUMHUYECKHH
pexnm? 18. [IpuBeanTte 00ImKe NOT0KEHHS OPraHU3aIMK BOJHOTO PEXMMa MPSIMOTOYHBIX MTAPOBBIX
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KoTJoB. 19. JlaliTe XapakTepUCTUKY THAPA3UHHO-aMMHAaqyHOTr0 BOAHOTo pexuma. 20. Jaiite
XapaKTePUCTUKY KOMITIEKCOHHOTO BOAHOTO pexknma. 21. JlaiiTe XxapakTepuCTUKY HEHTPaTbHOTO BOAHOTO
pexumMa. 22. Onumurre Oe3HAKHITHBIH BOXHBIN pekuM OapabaHHBIX KOTIOB. 23. Kakumu MeTomaMu
TIPOM3BOAMTCS CETapaItis KareabHo# Birary u3 napa? 24. ONAImTe IpUHITATT JSHCTBUS
BHYTpHOapabaHHBIX U BHIHOCHBIX IUKJIOHOB. 25. OMUIIUTE METOABI OCYIIKY Iapa B TapOreHepaTopax.
26. KaknMy MeTogaMu 1 ¢ KaKO IENTbI0 OCYIIIECTBIsIETCS MPOMbIBKA Tapa? 27. OnUIInTe CYIIHOCTb
OapOoTaxkHOM TPOMBIBKH Tapa. 28. [IpuBenuTe aHam3 padOTH HOATOIUICHHOTO PACIIPEACIIUTCILHOTO
mwrta. 29. OnumunTe GU3nIecKue OCHOBBI OanaHca cojel A OAHOCTYNEHYaTOTO UCIapeHHs
6apabaHHOTO KOTJa ¢ poayBKoi. 30. OnumuTe cxeMy ABYXCTYIIEHYATOTO CTIAPEHUS 1 TPUBEANTE
OamaHc conelt At 3Toi cxembl. 31. OnmuImMTe CXeMy TPEXCTYIEHUYATOTO NCTIAPEHUS C BRIHOCHBIMH
ITUKJIOHaAaMH

5 | - koHTpOJBHAS paboTa 3amaya Ne 1 Cymka bepe3oBckoro yris ¢ cocraBoM padoueii Mmaccel: Wp =33% ; Ap=4,7%; Sp= [K-2:

(pazzen 1) 0,2%; C p=44,3%; Hp =3,0%; N p = 0,4%; O p = 14,4% IlpousBonurcs npu pa3oMKHYTOH CXEMeE. NA-TIK-2.1

Omnpenenuts coctaB padboueit Maccsl moacymenHoro 10 Wp = 10,0 % Torumsa. 3agaga Ne 2 Cocras NA-TIK-2.2
CyXo0it Macchl MoAMOCKOBHOTO yriis cienyroutuii: Ce = 38,24 %; Hc = 3,09 %; A ¢ = 42,06 %; Sc = 3,97 WA-TIK-2.3
%; Nc = 0,59 %; Oc = 12,06%. 13BecTHO, YTO BIAXXHOCTH TOIUIMBA cocTaBisieT 32 %. OnpenenuTsb TIK-3:
AJIEMEHTHBIN cocTaB paboueit Macchl. 3amada Ne 3 ComeprxaHue yriepoia U BoJopoaa B pabodei macce NA-TIK-3.1
noHenkoro yris mapku I coorBerctBerHo 62,1% u 4% npu 3onbHOCTH 11,3% 1 BnaxxkHoctn 13% . WA-TK-3.2

Onpenenuts cofiepKaHue ITUX KOMIIOHEHTOB B paboyeil Macce MpH yBeInueHNH pabodel BIaKHOCTH Ha
5%. 3anaga Ne 4 I"oprouast Macca BOPKYTHHCKOTO yruig coctaBisaeT St = 1,36%;Cr=83,97%; Hr =
5,44%; Nr = 2,57%; O T = 6,65% . Onpenenuts 3EMEHTHBIN cocTaB pabodei macchl mpu Wp = 5,5%; u
A p =28,4%. 3anaua Ne 5 M3Becten coctaB padoueit Macchl JoHenkoro yris Mapku [I: Wp=13%; Ap =
24.4%; S p=3,1%; Cp=47,0%; Hp =3,4%; N p = 1,40%; O p = 8,0% . Onpeaenuts COCTaB CyXoiu
Macchl JaHHOTo yriis. 3aaada Ne 6 Onpenenuts cocTaB roprodeld Macchl HEPIOHTPUHCKOTO YIS,
3JIEMEHTHBIN COCTaB paboyeit U3BeCTeH coctaB pabdoueit Mmaccel: Wp =9,5% ; Ap=12,7%; S p =0,2%; C
p=66,1%; Hp=3,3%; Np=0,7%; O p=7,5%. 3anaua Ne 7 Comepxanue yriepojaa B paboueii macce
skubacTy3ckoro yris cocrasisier C p = 43,4%; npu Wp = 7% u Ap = 38,1%. Onpenenuts conepkaHue
yriepoja B CyXOH Macce Npu yBeJIMYeHUH paboueil 30bHOCTH TorumBa 10 Ap = 45,0%. 3amaua Ne 8
DJIIeMEHTHBIN cocTaB pabodeil Macchl KaparaHanHCKOro yris cienytontuii: Wp = 10%; Ap = 38,7%; S p
=0,8%; Cp=41,8%; Hp=2,7%; N p =0,6%; O p=5,4%. Onpeaenuts cocTaB Cyxoi Macchl. 3agaya
Ne 9 TIpu naGopaTopHBIX UCTIBITAHUAX OBLT ITOJIYYEH IEMEHTHBIN cOCTaB Ky3Heukoro yrist Mapku CC Ha
roprouyto Maccy: S r = 0,5%;C r = 84,0%; Hr = 4,5%; Nr = 2,0%; O r = 9%. BrnaxxHoCcTh 1 30JJ5HOCTh Ha
pabouyro maccy paBHEI Wp = 12,0% u Ap = 11,4%. OnpeneanTs dJIeMEHTHBIA COCTaB Ha pabOIyI0 Maccy
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torumBa. 3agada Ne 10 CocraB paboueli Macchl yenssOMHCKOTo yris cineayronwii: Wp = 17% ; Ap =
32,4%; S p=0,9%; C p=35,9%; Hp =2,6%; N p=1,0%; O p=10,2%. Onpenenuts pabodyro Maccy
Y7151 IPY YBEIMYEHUH BIAXKHOCTH Ha 4% M yMeHbIIeHHH 30J5HOCTH 10 30%.

6 | - KOHTpOJBbHAs paboTa BapuanT 1 1. Onpenenuts TEIUIOTY CrOpaHUs CMECH TOIUTHB. B Tomke koTna cxwuraercs 30 m/4 tBepaoro | [1K-2:

(paznmen 2) TOIUIMBA CJIEIYIOIIETO 3JIeMEeHTHOro coctaBa: Wp = 34,5%; Ap=14,4%; Sp=1,3%; Cp=39,1;Hp= NA-TIK-2.1

1,9%; Np=0,2%; Op=28,6%u 12.103 m 3 /uraza c Q p H =40 . 103 x/Ix/kr. 2. OnpeaenuTs Ha WNA-TIK-2.2
CKOJIBKO U3MEHHUTCS JeHCTBUTENBHBIN 00beM poayKToB croparus mpu Wp Wp 2 =28% (o= 1,12) (1o WJ-TIK-2.3
ycaoBHio 3aaa4u 1). Bapuanr 2 1. Onpenenuts TEIUIOTY CropaHusl CMECH TBEPJOTO TOIIJIMBA U MazyTa ¢ [K-3:
Q p 1 =38800 xI/KT IpX TETUIOBOH JI0JIe TBEPOTO TOIMBa B cMecH g ' = 0,3. DJIeMeHTHBIH cocTaB NA-TIK-3.1
tBepaoro TorumBa: Wp = 10%; A p=19,8%; Sp=10,2%; Cp=60%; Hp=3,1%; Np=0,6%; Op= WJI-T1K-3.2
6,3% . 2. Ha ckoibKO U3MEHUTCA ACHCTBUTENbHBINA 00beM NPoayKToB cropanus (o= 1,15) mpu
YBEIMYCHUU BlIaxkHOCTH Ha 12% (1o yciosuro 3amaun 1). Bapuant 3 1. [1pu npoBepke 351eMeHTapHOro
cocTaBa yrJis ObUIO ONpPeesIEHO, YTO 30JbHOCTh yBeanumiach Ha 10% 1o CpaBHEHHUIO C HCXOIHBIM
coctaBoM. Ha ckonbko M3MeHMIaChbHM3IIAS TEMJIOTa CrOPaHusl TOIJIMBA, €CIH €r0 HCXOAHBIN cocTaB: Wp
=12%; Ap=23,8%; Sp=0,5%; Cp=51,4%; Hp=3,8%; Np=1,9%; O p=6,6% 2. Ha ckoipko
W3MEHHTCS TEOPETHICCKUN 00bEM MPOAYKTOB CrOpaHHs IPU M3MEHEHHHU 30JIbHOCTH (110 YCIOBHIO 331a4H
1). Bapuant 4 1. OnpenenuTs BRICHIYIO TETUIOTY CTOPaHUs ra3000pa3HOTo TOILUIHBA CIETYOIIETO
aneMeHTHOro coctaBa: CH4 = 89,7%; C2H6 = 5,2% ; C3H8 =1,7%; C4H10 = 0,5%; C5H12=0,1%; N2 =
2,7%; CO2 = 0,1%; QCH4 = 35818 x/x/m3 ; QCH4 = 35818 x/lx/mM3 ; QC2H6 = 63248 k/Ix/M3 ;
QC3H8 =91251 xIx/m3 ; QC4H10 = 118646 xIx/M3 ; QC5H12 = 146077 xIx /M3 ; QN2 =1216
kJx/M3 ; QCO2 = 2314 x/Ix/M3 . 2. Onpenenuts n3MeHeHHe 00BEMHOTO M MaCCOBOT'O PAacXo/ia BO3TyXa
ipu Wp 1 =32%; Wp 2 =15%; A p=28,6%; Sp =2,7 ; Cp =26,0; Hp = 2,1%; Np = 0,4%; O p = 8,2%.

7 | - KOHTpOJIBbHAS paboTa 3ananue 1 1. OnpenenuTs HU3IIYIO TEIUIOTY CTOPAHUSA CMECH TOIUTUB, €CIIH B TOTIOYHOM YCTpPOICTBE [K-2:

(pazzen 3) KoTenbHOro arperata 30% Tteruia BeIAEISIETCS 3a CUET CKUTraHus mpupoanoro rasa: CH4 = 81,0%; C2H6 | UA-T11K-2.1

= 8,0%; C3H8 =4,0%; C4H10 = 1,0%; C5H12 = 3,0%; CO2 =2,5%; N2 = 0,5% u 70% 3a cuet UA-TIK-2.2
BJIQXKHBIX ApeBecHbIX 0TX010B: C 1= 51,7%; Hr = 5,9%; Or = 41,3%; Nr =0,9%; S r = 0,2%; Ac = WN/I-TIK-2.3
7,1%; Wp = 55%. 2. Ha 3nekTpOoCTaHIINHU CO3/1aH 3amac KaMeHHOro yris B konudecTse 35000 TOHH n IK-3:
aHTpauuToBOro mrhida B konnuectse 2000 ToHH. DneMeHTHbIH cocTtaB kKameHHoro yrisi: C p = 55,2%; NA-TIK-3.1
Hp =3,8%; Np =1,0%; Op = 5,8%; S p = 3,2%; Ac = 25,0%; Wp = 8,0%. DiieMeHTHBI# coCTaB WNJI-TIK-3.2

aaTpanuroBoro mrteda: C p = 63,8%; Hp = 1,2%; Np = 0,6%; Op = 1,3%; S p =1,7%; Ac = 25,0%; Wp
= 8,5%. Onpenenuth CyMMapHBI{ 3aac TOIUIMBA Ha CKJIAJE B TOHHAX YCIIOBHOTO TOILIMBA. .3aJaHHE 2
1.0mpenenuth B KAKOM CIIy4ae B TONKY KOTJIa Oy1eT OOJIbIIe MMOCTYMATh BJIard ¢ TOIUTMBOM Mapku b2
(ITommockoBHEIN 6ypoyronbHBIN Oacceitn): C p = 28,7%; Hp =2,2%; S p = 2,7%; Np = 0,56%; Op =
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8,6%; Ap =25,2%; Wp = 32,0% wu ¢ torumuBom Mapku b3 (YensOunckoe mectopoxaenue): C p =
37,3%; Hp =2,8%; S p = 1,0%; Np = 0,9%; Op = 8,6%; Ap =29,5%; Wp = 18,0% 2. Ilpu pabote Ha
KaKOM M3 yKa3aHHBIX YTIIei KOTeN onpeeieHHON PON3BOIUTENIEHOCTH OyIeT BEIOPachIBaTh B
atMocepy HanbombIee konnuecTBo okcuoB cephl. K[ koTia Bo Bcex ciydasx MpUHATH
onuHakoBbIM. Nel - C 1 =79,5%; Hr = 5,4%; S r = 0,6%; Nr = 1,6%; Or = 12,9%; Ac = 13,0%; Wp =
14,0%. Ne2 - C ¢ =78,5%; Hc = 5,5%; S ¢ = 0,7%; Nc = 1,0%; Oc = 0,3%; Ac = 14,0%; Wp = 18,0% Ne3
-Cp=59,5%; Hp=4,1%; S p = 0,5%; Np =1,2%; Op =9,7%; Ap = 11,0%.
8 | - koHTpONBHAS paboTa 1. MecTo ¥ pojib KOTEIbHBIX YCTAHOBOK B CHCTEMAaX YHEPTOXO03sCTBA MPOMBIIIICHHBIX peanpustuid. 2. | 11K-2:
(pasgmen 1, 2) CoBpEeMEHHOE COCTOSTHHE KOTJIOCTPOCHHS JJIs1 HY K ITPOMBINUICHHOM TerosHepretuku. 3. Cocrosaue | UI-T1K-2.1
MIePCIIeKTHBHI pa3BUTHs dHEPTreTUKU B PO. 4. Porre TOC B ymoBneTBOpeHUN MOTPEOHOCTEH CTpaHbI B NA-TIK-2.2
ANEKTPUIECKOH U TEIUIoBoM dHepru. 5. Pore ADC B yI0BII€TBOpEHUH MMOTPEOHOCTEH CTPAHKI B NA-TIK-2.3
AIEKTPUUECKON U TEIUI0BOM 3Hepruu. 6. OcHoBHBIC TeHACHIMH pa3BuTs TOC. 7. [lonsTue KoTenbHAs IK-3:
YCTAaHOBKA U €€ cocTaBiAomue. 8. ICTOUHUKY 3HEPTUM AJ151 KOTJIOB MPOMBIIUICHHBIX NPEAIPUITHIA. 9. NA-TIK-3.1
Knaccudukarms HCTOYHUKOB SHEPTUU KOTEIBHBIX arperatoB. 10. [IpupoaHbie 1 HCKyCCTBEHHBIE NA-TIK-3.2

tormuBa. 11. TernaoBeie 0TXOABI TEMIOTEXHOIOTHYECKUX MpolieccoB. 12. [IpombIuieHHbIE 1 OBITOBBIE
OTXOJIBI ITPH MIPOU3BOACTBE AIEKTPUUECKOM U TerutoBoi sHeprun. 13. Koren kak HCTOUHUK 3arps3HEHUS
oKpy>karomielt cpeapl. 14. O0uiue TEXHOIOTHYECKHE CXeMbl KOTETbHBIX YCTAHOBOK IMPOMBIIIITICHHBIX
npennpusTuit. 15. Cxembl 1 OCHOBHBIE MPOLIECCH IPOM3BOJICTBA Tapa, BOJBI U IPYTHX TEMJIOHOCUTENEH B
koTiax. 16. O0iiee ypaBHeHHE TEIJIOBOro Oananca kotia. 17. HazHaueHue TemioBoro u
JKCEPreTUUecKoro 6agaHcoB KOTeIbHOro arperata. 18. Ha3nauenune matepuansHoro OanaHca mpouecca
ropenus Tomuea. 19. Pacuer TeopeTnuecky HEOOXOIMMOT0 U JEHCTBUTEIBHOTO PACXOI0B BO3IyXa Ha
cxuranue tortusa. 20. Pacder BpIX0/1a M cOCTaBa MPOAYKTOB rOpeHus TorurBa. 21. MaTtepuanbHble
OanaHchl padOYHX BEUIECTB B KOTEIBHOM arperate. 22. O0iiee ypaBHEHUE TETUIOBOTO U
JKcepreTudeckoro Oanxanca kotina. 23. Pacnionaraemas u moJie3Ho 3aTpadeHHas teriora. 24. [lorepu
TEIIOTHI B KOTENBHOM amnmapate u ux onpezaenenue. 25. Ternosoit KIIJ] kotna. 26. CamonoTtpebienue
sHepruu u HepreTruyeckuii KI1/] xorenbHol ycTaHOBKH. 27. DKcepreTHieckuii 6anaHc KoTia. 28.
Oxceprernyeckuil n KITJ{ kotna. 29. Ilytu cHmkeHns noteps TernoTsl 30. TeroBon n 3kcepreTHdecKuil
KIIJ xotna. 31. BnusiHue Harpy3ku KoTenbHoro arperata Ha temioBoit KIT. 32. [IpuHinunuanbHbie
CXEMBbI MapOTypOMHHOM 3JIEKTPOCTAHIIMN Ha OpraHndeckoM Toruuse. 33. [IpuHIunruaisHbIe CXEMBI
NapoTypOMHHOMN 3JIEKTPOCTAHLIMY Ha siiepHOM TorunBe. 34. KoTesbHble YCTaHOBKH MPOMBIIIIEHHBIX
MPEeaNpUITHH 1 00BEKTOB KUIUIIHO-KOMMYHanbHOTro X03siicTBa (JKKX) Kak aneMeHTh
TEIUTOTEXHOJIOTMIESCKIX CHCTEM ITPOM3BOJICTBA TEIIOBOM M DJIEKTpUUIECKOM dHeprum. 35. MecTo
KOTETLHOHM YCTaHOBKH W MaporeHeparopa B TexHonorndeckoi cxeme TOC u ADC. 36. CxeMbl KOTeITbHOM
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YCTaHOBKH B KOMIUIEKCE CO BCIIOMOTaTeNIbHBIM 000pyaoBaHueM. 37. CxeMbl maporeHepaTopHoOi
YCTaHOBKH B KOMIUIEKCE CO BCIIOMOTaTeNIbHBIM 000pyaoBaHneM. 38. CxeMbl TeHepaliy napa u
XapaKTepUCTHKa MPOIeccoB TeHepanud. 39. OcoO0eHHOCTH U KOHCTPYKTHBHOE O(hOpMIIEHIE TTApOBBIX
KOTJIOB IPSMOTOYHOTO JICUCTBUS, C €CTECTBEHHOM nupKyJsuei. 40. OcoOeHHOCTH ¥ KOHCTPYKTUBHOE
oopmiieHre MAapOBBIX KOTIOB NPSMOTOYHOTO JICHCTBUS, C MPUHYANTEIBLHON IUPKYIsIuei. 41.
XapakTeprucTHKa ITOBEPXHOCTEH HarpeBa M uX KOMITOHOBKA. 42. [TapoBOsIHOMN, TOILTMBHEIHN, Ta30BBIH 1
BO3IYITHBIN TpakThl. Kimaccudukariust mapoBbIX KOTJIOB B 00JaCTH WX MPUMEHEHus. 43. DHepreTHiecKre
KOTJIBI, BBIITyCKaeMble OTedecTBeHHbIMHU 3aBogamu 44. CoctaB razoobpasHoro tomnsa. Kiraccuduxanms
roproyux razon. Temiophu3ndeckue CBONCTBAa ra3000pa3HOro TomBa. 45. Pa3BeTBieHHbBIC IICTTHBIC
peaxkyy Ipyu CKUTAHWU ra3000pa3Horo Tormmaa. 46. ['oproure 3JeMeHThI TOIIMB U OCHOBHBIE PEaKLHH.
47. CocTaB MPOJYKTOB CrOpaHusi, TCOPETUUCCKUE U pealibHbIe 00beMbl. 48. [1oArOTOBKA K COKUTAHHIO
ra3zoBOIo TOIIMBA: TPAHCIIOPT, XpaHeHue, noaorpes. 49. [IpuHIMIBI OpraHU3aluy COKUTaHUS
ra3o00pasHoro tormsa. 50. OcoOEHHOCTH CKUTAHUS T'a3000pa3HBIX TOIUIHB C BBICOKOW W HU3KOM
TeII0TOM cropanus. 51. OcoOeHHOCTH U XapaKTepUCTUKH (akena mpu Juddhy3nOHHOM, KHHETHIECKOM H
1 Py3MOHHOKHHETHYECKOM MPHUHIUIIAX OPTraHNU3alH COKUTAHUS TOIUIHBA. 52. Y CTOMYMBOCTD TOPEHUS
ra3oBoro TorutuBa. 53. Crabunm3anust ropeHus ToruuBa. 54. Knaccudukamus ra3oBbIX TOPEOK.
[IpumMepsI Ta30BBIX TOPEINOK, peanu3ytommx aud}y3noHHbIH, kuHeTHYecKuid 1 T dy3noHHO-
KHUHETUYECKUI MPUHLIUIIBI COKUTaHUs TOIuMBa. 55. OxpaHa Tpy/Ja NpHU CKUTAaHHUU Ta30BOTO TOILUIHMBA. 56.
Opranusanus cxuranus ra3on. Juddy3nonHoe u kuaeTHUeckoe roperue. 57. JlaMmuHapHbiid U
TypOyneHTHBIN (akensl. 58. CpbIB, OTPBIB M IPOCKOK IUIaMeHHU. M3mydyenue razoBoro dakena. 59.
OcHOBBI METOIMKH pacueTa ra3oBbix ropeiok. KAPTOUKA Ne (nepBast pyOesxHas arTectanus, 5
cemectp) 1. Poas TOC B ynoBneTBopeHUN MOTPEOHOCTEH CTPAHBI B JIEKTPHUICCKON U TEIJIOBOU SHEPTHUU.
2. CxeMbl 1 OCHOBHBIE MIPOLIECCHI TPOM3BOJCTBA Mapa, BOJABI M APYTUX TEIUIOHOCUTENEH B KOTIaX. 3.
Tennosoii n 3kceprerndeckuit KI1/] kotna. 4. OcoGeHHOCTH U KOHCTPYKTHUBHOE 0(pOPMIICHHE MTAPOBBIX
KOTJIOB NPSIMOTOYHOT'O ACUCTBUS, C €CTECTBEHHON IIUPKYJIsILUEN

- KOHTpOJIbHAs padoTa
(paznmen 3)

1. XKugkoe TorumBo (Ma3yT) AJist KOTENLHBIX ycTaHOBOK. 2. Kimaccudukanus mazytoB. Termmoduzndeckue
cBoiicTBa Ma3yToB. 3. OCOOCHHOCTH W MPUHITUIIBI OPTaHU3AIUH CKUTAHUS )KUIKOTO TOTUTNBA. 4.
OCoOEHHOCTH CXKUTaHUS )KUKOTO TOIUIMBA. 5. Mexanu3m mnporniecca. CriocoObl pacIbUINBAHUS KUAKOTO
ToruBa. 6. TOMKY JJIst CKUTAHMS YKUKOTO TOTUIMBA U UX XapakTepucTuku. 7. Kimaccupukanus cioeBbix
TOMOK. 8. XapaKTEepUCTHUKHU Mpoliecca TopeHus TorumBa. 9. Mexannyeckue GOpcyHKH, (OPCYHKH €
pacnbUTUBAaOLIEH cpeaoii, koMmOuHupoBaHHbIE GopcyHKHU. 10. DaKTOPHI, BAUSIONINE HA PACIIBLI TOIJIMBA
B popcynkax. 11. KoMmOuHUpOBaHHE ra30-Ma3yTHBIC TOPEIKH KOTIIOB. 12. Kiaccudukamms 1 CXeMBbI
pacnbuTMBaHus XXUAKoro Tornea. 13. KoHeTpykin Ma3yTHBIX GOpcyHOK. MasyTHbIe,

TIK-2:

WNJI-TIK-2.1
WNJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:

WUI-TIK-3.1
WNJI-TIK-3.2
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KOMOWHHPOBaHHBIC TOPENKH. 14. DKCITyaTalus U peXXKUMbI pa0OThI: 0COOEHHOCTH CKUTAHHS CEPHUCTBIX
Ma3yTOB, MaJlble 30BITKH BO3/1yXa, HCIONBb30BaHUE MPUCAIOK, PELUPKYIISIHS ra30B. 15.
[IpenoTBparienue BpeHbIX BEIOPOCOB. Bonmpock! skcIuTyaTanyu 1 oxXpaHa TpyAa IpU CKUTAaHUU SKUAKOTO
torumBa. 16. Bunel TBepabIx Torums (yrois, Topd). CocTaB TBEPIOTO TOILTUBA U €T0 TETUIO(PU3NIECKHE
cBoiicTBa. 17. [loAroToBKa K COKUTaHMIO TBEPAOTO TOILUIMBA: TPAHCIIOPT, pa3rpy3Ka, XpaHeHue, rojada K
koTiy. 18. [IpuHIIMNIMaNEHBIE CXEMBI CKUTAHUS TBepAoro ToruwBa. 19. Tonku 1y cKuraHus TBEpOro
ToruMBa B TWIOTHOM citoe. 20. Kimaccudukarus crnoco00B C:KATaHUS TBEPIOTO TOILIHBA B TOTIKAX
KOTENBHBIX arperatos. 21. MexaHnuueckue TONKU ¢ HENHBIMU penieTkamu. 22. CKUraHue TBEPOro
TOIUIMBA B KumsieM cioe. CroeBoe cxxuranue Toriusa. 23. CTpyKTypa FopsIero cjios TBEPAOro
ToIUIMBA. 24. XapaKTepUCTUKHU MIPoLiecca FOPEHUs. XapaKTEPUCTUKH CIIOEBBIX TOMIOK U OCHOBBI UX
pacueta. 25. Tonku st pakeaTbHOTO CKUTaHUS YTONbHOW U, CIKUTaHUE TBEPAOTO TOTUIHBA B
MBUICBHIHOM COCTOSIHUM. 26. [{uKIoHHBIE 1 BUXpEBbIE TONKH. 27. TONKU ¢ TBEPABIM U >KUIKUM
nutaKkoyganeHuem. 28. ['openku At CKUranus TBEpAOro MbUIEBUAHOIO TOIUIKBA. 29. CxeMbl
pacronoxeHust ropenok B Tonke. 30. Tonku 11 CXUraHUsl YroJIbHOM IbUIU C TPaHyJIUPOBAHHBIM
[JIaKOYAaJICHUCM. 31. Bausgnaue BJIQX)KHOCTH, 30JIbHOCTHU, BBIXOJlA JICTYYUX U TCIJIOTHI CrOpaHusd TOIJIMBa
Ha KOHCTPYKIIMIO TOTIOYHOI Kamepsl. 32. MaTemarndyeckasi MOJellb TOPEeHUs yroiapHO! biIH. 33. Beidop
U PacyETHBIE XapaKTEPUCTUKHU TOTIOK JUIsl CKUTAaHUs yroJbHOU nbutd. 34. Cylika 1 pa3MoJ TOIUIUBA,
OCHOBHBIE CUCTEMBI NbUIENpUroToBieHus. Cylika AIMOBBIME razaMu. 35. CBONCTBa U XapaKTEPUCTUKU
YTOJILHOM IMbUTH. 3aKOHOMEPHOCTH pa3moJia. 36. CxeMbl MbUICIPUTrOTOBICHHS. BbIOOp onTrManbHON
CTeIleHH pa3Moia ToruBa. 37. OCHOBHBIE TPeOOBaHUS MIPaBUII TeXHUUECKoH 3kciutyaranuu (I11TD)
MBIJIETIPUTOTOBUTENFHBIX YCTAaHOBOK. 38. BiMsiHue XapakTepUCTUK TOIUIMBA HA BBIOOP CUCTEMBI
MBUICIIPUTOTOBJICHUS. 39, MENbHUIIBI [JIs pa3MoJIa TOIIMBA MX KOHCTPYKIIMU: IIapoBas OapabaHHast
MenbHuLa. 40. MeabHHUIBI A7 pa3Mosia TOIUIMBA UX KOHCTPYKLUH: [IapOBasi U BAIKOBAs CPEIHEXOJHbIE
MeJbHUIB 41. MenbHUIB! U pa3Moiia TOIUTMBA X KOHCTPYKIHMHU: OBICTPOXOIHAsI MOJIOTKOBAS
MENBHUIIA, METbHUIIA—BEHTUIIATOP. 42. [IbIeyropHbIe TOPENKN U UX pacnonoxenue. Ckopoctu
MEPBUYHOTO U BTOPUYHOTO BO3yxa. 43. Bo3ayiHbelil TerioBoi O0anaHce neuiecucteMsbl. 44, Opranusanus
COKUTaHus TBepaoro TormBa. Crtaanu ropeHus. 45. BiusHue BIaXXHOCTH, 30JIbHOCTH M BBIXOJA JIETYYHX
Ha npoiiecc ropenus. 46. ['openue B ciioe, dakene, BUxpe, kumsieM ciioe. 47. [Ty nHTeHCHupUKaIIK
CKUTaHMS TBEPJOTO TOIUINBA. 48. Bompocs! oxpaHsl Tpyaa mpu padoTe KOTSIBHBIX YCTAHOBOK Ha
TBepaOM ToruuBe. 49. OcOOEHHOCTH M OPraHU3aLusl CKUTAHUS PA3TUYHBIX TPOMBIIIIICHHBIX OTXOA0B-
ra3oBbIX, KUAKUX U TBepAbIX. 50. CpaBHUTENbHBIN aHANINU3 pa3InYHBIX TOMOK. 51. PerynupoBanue
TOPEHUS P COKUTAHUH KHUJIKOTO, TBEPAOTO U Ta3000pa3HOro Toruuea. 52. Bonpock oxpaHsl Tpy/a mpu
9KCIUTyaTallly MbUICYTOJIbHBIX TONOK. 53. TemioBsle cXxeMbl KOTEJIbHBIX arperaTto, paboTalONINX Ha Ta3e,
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Ma3yTe, TBEPJIOM NbUIEBUHOM TOIUIMBE, OTXOJIAIINX ra3ax TEXHOJIOIHUecKuX arperatoB. 54. [puniun
KOMIIOHOBKH TIOBEPXHOCTEH Harpesa 1o XoAy NpoAayKToB cropanus. 55. [lapoobpasyromue noBepxHocTu
Harpesa. 56. KOHCTpyKIIMU TOMOYHBIX 9KpaHOB. CXeMbl BKIIOUYEHUS [TaHEJICH SKPaHOB, YCIOBHS UX
paboThl. MeTOBI TOBBIICHNE HAIC)KHOCTH TOTIOYHBIX 3KpaHOB. 57. KOHBEKTHBHBIC HCITAPUTEIILHEBIC
MIOBEPXHOCTH HAarpeBa U MapoIeperpeBarein; paAuallioOHHbIE U IIHPMOBBIE TapONeperpeBaTeNn yCIOBU
paboTsl MeTamta Tpyo. 58. KoMmoHoBKa maporieperpeBaTeneii, BIUSIHNAE Ha HEE ITapaMeTpoB Mapa u
XapakTepucTuk Torusa. 59. [laponeperpeBaTenu KOTIOB U CXEMbI UX BKJIIOYEHUS B Ta30BbIN
TpakT.MeToibl peryIupoBaHus TeMIepaTypsl neperpesa napa. 60. UyryHHble U cTajabHbIE BOJASHBIC
3KOHOM31713CpBI KOTJIOB U UX BKIIIOYCHUC B MUTATCIBbHBIC MaruCTpajn: TUIIbl, KOHCTPYKIUA, KOMIIOHOBKA,
pacnpezieieHue TeMIIEpaTypHBIX HAmoOpoB. 61. PexynepaTuBHbBIE I pereHEPAaTUBHEIE BO3AYIIHBIE
rojorpeBaTenu. TeXHUKO-3KOHOMHUYECKHE TPeiesibl oI0rpeBa BO3AyxXa BoblL, Taza. 62. Huzko- u
BBICOKOTEMIIEpaTypHasi KOPPO3UH MOBEPXHOCTEN HarpeBa U METOAbl X YMEHbIIeHUs. 63. MexaHnu3m
o0Opa3oBaHus OTIOXKeHUH. OYHNCTKa TOBEPXHOCTEH HarpeBa. AOpa3uBHBIN H3HOC TIOBEPXHOCTEH Harpesa.
64. Ha3zHaueHue orpakJieHH ra30X010B KOTa 1 TpeOoBaHUs K HUM. 65. KoHCTpykImu 0OMypOBOK
OCHOBBI pacueTa. HazHayeHne 1 KOHCTpyKLIMU Kapkaca. 66. YciaoBus paboThl MeTaia KOTJI0B, pacyeT Ha
MNPOYHOCTh. DKCILTyaTallHOHHBIM KOHTPOJIb 32 METAJUIOM. 67. XapaKTepUCTUKA TEIJIOBOU CXEMBL:
TEIUIOBOCHPUATHSA B UCIIAPUTENBHON CUCTEME, SKOHOMaM3epe U naponeperpenarene. 68. YcnoBus
ONTUMM3ALMHU TEIUIOBOM CXeMbI KOTJIA. TeMieparypa NpoayKTOB CrOpaHus Ha BBIXOJAE U3 TOIKU U
TeMIIepaTypa yXoasImux ra3oB. 69. [Ipumepsl TEIUIOBOI CXeMBI KOTJIOB C €CTECTBEHHOU IUPKYJISIIIHCH U
MPUHYIUTENBHBIM ABHKeHHEM padouero tena. 70. [Tonarue 00 snepreTrnyeckom Torumae. OpraHuyecKoe
U siiepHoe ToIUiBo. 71. TormmuBHBIE pecypChl U TOIUTMBHORHEPTeTHYeCKHid Oananc PD. 72.
DneMeHTapHBIA COCTaB YHEPTeTHUECKOro TOTuIMBa. PacueTHsie Macchl TorumuBa. [lepecuer
3JIEMEHTapHOTO COCTaBa C OJJHOW Macchl Ha Jpyryto. 73. OCHOBHBIE XapaKTEPUCTHKH FOPIOYEH MacChl
9HEPreTHYECKOr0 TOIIMBA. TEeIuIoTa CropaHys TOIUIMBA U METO/IBI €€ onpenenerHus. 74. Mexanusm
COKMTaHMsI TBEP/IOTO, Ta30BOTI0 M YKUIKOTO TOTUIMBA. 75. Y CIIOBHOE TOIUTMBO. BBIX0O/ IETy4nX BEIIECTB.
CaoiicTBa TBEPIOTO TOPIOYETO OCTATKa YHEPTETHYECKOTO TOIUIHBA. 76. XapakTepucTuKy Oaacra
9HEPreTHYECKOr0 TOIIMBA. 30714, IUIAK, OYaroBble OCTATKH, UX XUMHUYECKUI COCTaB, TEMIIEpATyPHBIE
XapaKkTepuCTUKU. 77. BraXHOCTH TOTIMBA 3HEpreTHdeckoro Torumaa. CoaepikaHue cepsl B TOIUIHBE.
[IpuBeneHHBIE BIAKHOCTD, 30JIbHOCTD, KAK XapaKTEPUCTHUKN SHEPTETUIECKON IIEHHOCTH TOTIINBA. 78.
Knaccugukanus 1 MapKUpoBKa SHEPTeTHYECKOT0 TOIUINBa. 79. MarepuanbHelii OanaHc npouecca
ropenus. Koaddumments: pacxona (n36s1TKa) Bo3ayxa. 80. OnpeneneHne pacxoja KHCIOPOIa U BO3AyXa
1t ropennst. 81. CocraB 1 00beM MTPOTYKTOB CrOpanws. TerIoBoi OaaHe Mmporecca TOpeHUsI.
OHTanbNug BO3AyXa U NPOAYKTOB cropanus. 82. Jlnarpamma sHTaJIbIus - TeMnepaTypa. Jucconuanyst
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npoaykToB cropanus. 83. TeopeTndeckas 1 JeCTBUTENbHAS TeMIiepaTypsl ropeHus. 84. 'omorenHoe u
rereporeHHoe ropenne. CKOpocTh peakuy TopeHus. 85. 3aBUCUMOCTD PeakLui TOPEHUS OT
TEeMIIEpaTyphl, JaBICHUS, COCTaBa roprouel cmecu. 86. CaMoBOCIIIaMEHEHHE U BOCIUTAMEHEHHUE TOPIOYe
cmecu. CmeceoOpa3oBanne, MOJIEKYJISIpHAS U TypOyneHTHas quddys3un B motokax. 87. Kunetnueckas,
nuddy3noHHas ¥ TPOMEXKyTOUHas 0bJacTu ropenHus. PacnpocTpaneHne iiaMeH! B TOTTMBOBO3YITHBIX
motokax. IHTEeHCHBHOCTH BBITOpaHus TommBa. 88. Kimaccudukarius, XxapakKTepiUCTUKH U TIOKa3aTeIn
TOTOK TSI CKUTaHuUs TorumB. 89. Cxxuranne ra3oBoro Tommmba. Kimaccndukanys ropenok Uit ra30BOro
TOIIJIMBA, pa3MelIeHHE TOPENIOK, BO3AYIIHbIE PErUCTPHI, 3anajibHble ycTpoiicTBa. 90. OcHOBHI pacueTa
ra3oBbIX ropesiok. C>kuraHue ra3oBoro TOIUIMBA ¢ HU3KOH U BbICOKOI! TerioTo cropanus. KAPTOUKA
Ne (BTopas pyOexxHas artectanus, 5 ceMecTp) 1. Tomku 1Sl CKUTaHUS )KUIKOTO TOTUIABA U FIX
xapakTepucTuku. 2. [loAroToBka K CXKMIaHUIO TBEPIOTO TOIUIMBA: TPAHCIIOPT, pa3rpy3Ka, XpaHeHue,
nojiada K Komiy. 3. BiusHue BIaKHOCTH, 30JIbHOCTH, BBIX0/1a JIETYYHX U TEIUIOTHI CTOPAaHUS TOIUIMBA HA
KOHCTPYKITUIO TOITOYHOU KaMepsl. 4. MeTpHHUIIBI TS pa3Moiia TOTUTHBA WX KOHCTPYKITUH: IIapoBas U
BaJIKOBAsi CPETHEXOTHBIE MEITbHUIIBI
10 | - nabopartopHas padota | JlabopaTtopHas padora Ne 1.1 banancoBbie UCTbITaHKs TAPOBOro KoTia. 1.I1o kakuM mokasarensm [K-2:
(Tema 1.3) PpabOThI KOTEIBLHOTO arperara MOXeT OBbITh CICTIaHO 3aKIYeHHE 00 IKOHOMHYHOCTH ero padote? 2.Yro | UJI-T1K-2.1
TaKoe TeTJIOBOH OanaHc KoTenpHOTro arperara ? 3.Kakue cTaTby BXOAAT B MIPUXOTHYIO YacTh TETUIOBOTO NA-TIK-2.2
OayaHca KoTesbHOTO arperara? 4.13 kakux cTatell COCTOUT pacXojHas 4acTh TEIUIOBOTO OayiaHca? WA-TIK-2.3
IK-3:
NA-TIK-3.1
NA-TIK-3.2
11 | - nabopartopHas padota | JlabopaTtopHas padora Ne 2.1 AHanu3 TEIIOBBIX MOTEPh KOTEIBHOTO arperata. 1.Kakue TerioBbie IK-2:
(Tema 2.1) notepu onpeaesot KI1/] korensHoro arperata. 2. MlHCTpyMeHTaIbHBIE METOIBI Onpenenenus Temiobix | MJI-ITK-2.1
noteps. 3. Kak Biuser ko3 ummeHT n30bITKa BO3IyXa Ha TEIUIOBhIE MTOTEPH KOTEIBHOTO arperata? 4. NA-TIK-2.2
BinsiHMe BUIa CKUTaeMOro TOIUIMBA HA TEIJIOBBIE IOTEPU KOTEJIBHOIO arperara. NA-TIK-2.3
IK-3:
NA-TIK-3.1
NA-TIK-3.2
12 | - naboparopnas padora | JlabopaTopHas padoTa Ne 2.3 [K-2:
(Tema 2.4) Omnpenesienne coaepKanus BIard B TBEPIOM TOIUTHBE NJI-TIK-2.1
Brnara u 3071a cocTaBisIOT BHEUIHMH OajulacT TOIUIMBA, YMEHBIIAIOMIMK CoAep)KaHHE TOoproven UA-TIK-2.2
Macchl TOIUIMBA. Biara TormBa CHUXKAaeT TEMIIEPATYPHBIM PEXUM B TONKE U YBEIUYHMBAET NTOTEPU UA-TIK-2.3
Telia ¢ yXOJAUMMU ra3amu. [1oBbIIeHHE BIKHOCTH HA 1% BBI3BIBACT OOJIbIIIEEC YMEHBIICHHE TIK-3:
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HUBIICH TEIJIOTHl CTOPaHUs TOIUIMBA, YEM aHAJIOTMYHOE M3MEHEHHE 30JIbHOCTU TOIUIMBA, TaK Kak WJI-TIK-3.1
YacTh TeIJIa TOIUIMBA TPaTUTCS Ha ucmnapeHnue Biaard. [Ipu n3MeHeHnu BIaxHOCTH ToIuiuBa oT W1 , WJI-TIK-3.2

r 1o W2 r Tertora cropanus pabodeit Maccel TormuBa Qr i ; MOXKeT OBITh ompesesniena mo gpopmyie,
KJIK/KT

: : 100 =W
O, =(0, +24 420 ) ———=24 42/,
) 100 =W/ )
rae 24,42 - terutota mapooOpa3oBaHus npu Temneparype m3mepenus 25°C u3 pacdera Ha 1 %
BBIETUBIIEHiCS BOABI, KJ/[x/kr. M3menenwme Q r i mpuBeAeT K HM3MEHEHHUIO TEOPETUYECKOM

TeMIeparypsl roperus t a °C :

ST o :

( j[';'“ f“]”__” I-'..
rae Qt - HmoJHOE TeIJIOBBIAENICHHE B TONOYHON KaMmepe, KOTOPOe MOKHO YCJIOBHO NPHHATH UIS
tBepaoro tomimBa paBHbIM QT =Q r i ; (VC) I'C , (VC)H2() - COOTBETCTBEHHO CpeIHUE
CyMMapHOE TEIUIOEMKOCTH | KI' CyXuX Ta30B M BOJSHBIX apoB, KIIxk/(kr °C).
Teoperuueckoit (agmadbaTiuueckoil ) Temmneparypoii cropanus torumba Ja °C (Ta, K) Ha3sBaercs
Takas TeMIeparypa, KOTopas uMesla Obl MECTO B TOINKE B YCJIOBUSX IIOJHOIO OTCYTCTBHS
TEII000MeHa MEXJy MPOJYKTAMH CTOpaHHS W MOBEPXHOCTSIMHU Harpesa, T.e., €ClIi Obl TpoIiecc
npoTekan aauvabatuuecku. Ee ompenensioT mo mosHOMY TeruioBblaeneHuto B Tomke QT mpu
kodpduumenre n30bITKA BO3AyXa Ha Bbixojge u3 Tomku o " T DHrambmus ra3oB B 30HE
MaKCUMAJIBbHOT'O TCIIJIOBBIACICHUA ONPEACIIACTCA, KI[)K/KF

I7=%vcd,

OnTaabnud ra3os Ha Beixoe u3 Tonku " T I uamennTtcs B Oonbliel crenenu, yeM O r I ,BcirencTeue
YBEIMYCHHUS MOTEPH TEIUIOTHI B TONIKE HA UCIIApeHHe BiIary TorwinBa. CleioBaTeNIbHO, H3MEHSIOTCS
pajavalMOHHas W KOHBEKTHMBHAs COCTaBJSIONIME TeruiooOMeHa. [Ipu yBeTWYEeHWH BJIAKHOCTU
TOIUIMBA pagualiiionHas coctasisomas QJI , Bozpacrer,

Q.f = iﬁ'ff;}.' | T
a KOHBEKTHBHas cocTapistomas TemiooomMera QK yMEHBIIMTCS BCICACTBUE CHIDKCHHS

TEMIIEPATypbl Ia30B 110 Ta30BOMY TPAKTY

0O, =aHAt,
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riae A t - pa3HOCTh TEMIEpaTyp OKpYXarolled cpeibl W HapyxkHOW cTeHku Tomku, °C; o -

KO3 (UIMEHT TEIUIOOTJaud OT CTEHKU K OKpyxkaromien cpene, Br/m2 C. [lns mpuHSATOrO THNA

TOTIOYHOTO YCTpPOMCTBa Temreparypa ¢akena B TONKE MOXKeT ObITh ompenerneHa mo ¢opmyne, K
[e]

niu °C

Te=0925T *T,
8,=T,-273,

rae " TT - TemnepaTypa ra3oB Ha BeIxoje U3 ToIku, K. ConepkaHue Biara B TOIUIMBE HEOOXOAUMO
YUYUTHIBATh TPH BEIOOpPE METOOB MOJATOTOBKM TOILIMBA K CKHTAHUIO, CUCTEM TPAHCHOPTUPOBKHU U
xpaHeHus TtomnuBa. CopeplkaHuWe BIard B HCKOIAEMOM TBEPIOM TOIUIMBE B OCHOBHOM
OTIpefieNisieTcs €ro XMMHUYECKOH NMPHUPOAOH M CTeneHbio yriedukanuu. B MeHbleidr Mepe OHO
3aBHCHUT OT YCJIOBHH 3aiieraHusl, JOOBIYH, TPAHCIIOPTA U XPaHEHUsI TOIUINBA. BiIaKHOCTH ToIIMBa B
3ajJeKax CHIDKAeTcs C YBEJIMYEHHEeM cremneHu yriepukanuu. Hampumep, cBexeusBie-uyeHHBIN
Topd conepxutr 85-90 % Bnaru; Oypeie yrau - ot 50-60% mo 30-40% ; kaMeHHBIE YT — OT 8 110

25% B 3aBHCHMOCTH OT MapKH, a B aHTpalTe Biara coctasiusiet 4 — 8%.

13

- 1abopaTtopHas paboTa
(Tema 2.4)

Jlaboparophas padora Ne 2.4

OmnpeneneHre 30JbHOCTH TOILUTHBA

MuHepasibHble PUMECH M 00pa3oBaHKE 30JbI NMPH CKUTAHWK TOILIMBA. B MpakTHKe MPOEKTHPOBAHUS H
9KCIUTyaTallMd TapOreHepaToOpPOB M 000PYIOBAHHUS TEILIOBBIX 3JEKTPOCTAHIMH, PabOTAIOIIUX Ha TBEPIAOM
TOIUTUBE, HEOOXOIUMBI JJAHHBIE O KOJMUYECTBEHHOM COJICPKaHHH MHHEPAIbHBIX TIPUMECEH 30J1bI, HX COCTAaBE
U cBoicTBax. MIMEHHO 3TH XapaKTEPHCTHKH ONPEICSIOT HauOosee BaKHBIC PEIICHHS MO OpraHH3aIliH
TOTIOYHOT'O TPOIlecca, TEIUIOBYI0 U KOHCTPYKTUBHYIO CXEMbI KOTJIOArperara, BbIOOp 00OpYJIOBaHUs CUCTEM
IUIaKOyAaJI€HUA W 30JI0yJIaBJIMBAHUA. MI/IHepEUII)HLIe IMPUMECHU ABJIAIOTCA BHCUIHUM 6aJIJ]aCTOM TOILJIUBA,
YMEHBIIAIONIAM COJIEP)KaHHE TOPIOYEH MACChl; OHH COEPKATCS BO BCEX BHIAX TOILUIMBA. BoJbIast HX 4acTh
HE CBsi3aHa C OpPraHMYecKoil Maccoil TorummBa. 110 MPOMCXOKAEHHIO BCE MHUHEpATbHBIC MPHUMECH MOKHO
pa3acinTh Ha: NEPBUYHBIC, BTOPUYHBIC U TPECTUYHBIC, HAKONMBIIMECA B IJIACTaxX TOIUIMBA B IIPOLECCE €ro
obpasoBanus. [lepBuyHbIe, TaK Ha3bIBaCMble BHYTPEHHHE MPUMECH IMMONAJAIOT B TOIUIMBO B MPOIECCE €ro
oOpa3zoBanus. BTopuuHbIC W TPETHUUYHBIC - BHEIHHUE, MOMAJAI0T B TOIUIMBO MPH €ro J00blue, XPaHCHHH W
TPaHCHOPTHUPOBKE. BHYyTpeHHHE MPUMECH CPaBHUTEIBHO PABHOMEPHO PacCIpeieeHbl 0 Macce TOILTHBA, 1
JUIS TAHHOTO MECTOPOXICHHsS COCTaB WX OoJjiee WM MEHee OJUHAKOB. KOMUUYECTBO M COCTAB BHEIITHHX
MUHEPATbHBIX MPHUMECEH 3aBUCHT OT CIOco0a JT00bIYKM TOIUTHBA, €ro TpaHcmopTa U Xxpanenus. Coaepikanue
MHUHEPaJIbHBIX HpI/IMeCCI\/II B TOIINBAX KOHC6HGTC$[ B HNIMPOKHUX NPECaACiIax: IJid KAMCHHBIX U 6ypBIX yrnef/'I - 0T

TIK-2:

NJI-TIK-2.1
WNJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:

WJI-TIK-3.1
NJI-TIK-3.2
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5 nmo 45 % ; B roprounx crnannax - ot 50% mo 80% ; B Topde - or 2 mo 30 %; B OpeBecHOM M APYTUX
TOIUTUBAX PaCTHTENBHOTO mpoucxoxaeHus ot 0,5 mo 3,5 %.

B xunkom TomiuBe (MasyTe) MHHEpalbHbIE MPUMECH COACPIKATCS B KOJMYECTBAX, HE NPEBBIMIAIOLINX
necateix gonei mpounenta (Ilpunoxkenne 1). Ilo cocTaBy MuHepaiqbHBIE MPUMECH MPEACTABISIOT COOOH
CJIO)KHBIE MHOT'OKOMIIOHEHTHBIE COEIMHEHHsI pa3HOOOpas3HBIX BEIIECTB. B OCHOBHOM IpeobianaroT
cwmkarbl amromuHus ( A1203 < 2Si02- 2H20 ), xene3a, Kajblusi, MarHus, HATPHS, KaJIHUS TJIABHBIM
00pa3omM, B BUJIE€ TJIMHUCTHIX BEIIECTB. B OONMBIINX KOJIMYECTBAX BCTPEUAIOTCS CyNb(QUABI JKene3a, Kalnblus,
MarHusi, Cyib(arhl KalbllHsg WU Keje3a, 3aKUCh Keine3a, kapOoHaTel kambims, Maraus (CaCO3;MgCO3),
cynbsbatsl kKaneius u xenesa (FeS04,CaS04 -2H20), xnopuabl, cCoeTnHEHMS MET0YHBIX METAIIOB, a TaKKe
COCIMHEHMSI PEIKUX W paccesHHBIX 3ieMeHTOB. (CocTaB MHUHEPalIbHBIX NPHUMECeH TBEPABIX TOILIHB
PacTUTEILHOTO MPOUCXOKICHUS XapaKTepU3yeTcsl MOBBIMICHHBIM coaepkanueM (1o 15-20%) coenuHeHus
IIEJIOYHBIX M LIEJOYHO-3€MEIbHBIX MeETaIoB. llpu cxxuranuy TOIUIMBA €ro MUHepalbHas 4YacTh,
MOJBEPrasch psiay NpeBpalieHui, 00paszyeT 3011y, KOJIUIECTBO KOTOPOH 3aBUCUT HE TOJILKO OT COACPIKaAHUS
W CcOCTaBa HMCXOJHBIX MHHEPAIBHBIX TpUMeced, HO W OT YCIOBHH M CHOCO0a CXKUraHWs TOIUTMBa. B
71a00paTOPHBIX YCIIOBHSAX, NPH NPOKAIMBAHUM TOIUIMBA B MYy(EIbHOH IeYd, MHUHEpaJbHblE MPUMECH
MPETEPIICBAIOT pPAa3lM4YHble XUMUYECKHE IMpeBpalleHus. Tak, mnpu Temmneparype okoio 100 °C
THIPaTU3NPOBAHHBIE CHUIIMKATBI, TUAPATHI OKHCHU JKeJe3a M THIIC HAYUHAIOT TEPITh KPUCTAILIOTUAPATHYIO
BJIATY, OAHAKO IOJIHOE €€ UCMAPEHUE MPOUCXOAUT ToJbKO npu TemmepaType 700-800 °C. IIpu temnepatype
okono 500° C HaumHAOT paszmaratbca kapOoHatsl u cynmbuasl FeCO3 -> FeO + CO2; 4FeS2 +1102 =
2Fe203 + 8S0O2. CepHHCTBHIH aHTHAPUA, OOpPa3yIOIIMICS MPU OKHUCICHUH CYIb(QHIOB W CrOpaHUH
opranmdeckoil cepel, mpu Temmeparype 900-1000° C B3amMOIEHCTBYET C OKHCHIO KaJbITuf,
0CBOOOIMBIIEHCS IPH PA3JIOKEHUN KapOOHATOB, U C KHCIOPOAOM ¢ oOpa3oBanueM cyibdaros 2Ca0 + 2SO2
+ 02 = 2CaS04. llenoun u XJOpUAB HAUMHAIOT yleTyduBaThes npu Temnepatype 500 °C u 3ameTHO
ucnapsitorcss npu  temreparype 800 °C. Bce ocHOBHBIE TMpeBpalieHWs] MHUHEPATbHBIX MpUMeEcei
3aKkaH4YMBalOTCS MpH Temneparype okoso 800 °C, B cBA3M ¢ 4eM 3Ta TeMIlepaTypa HpPUHITAa B KaueCTBE
CTaHJApTHOM NpH ONpeneNeHUuH 30JIbHOCTH. Macca M cocTaB 0Opasyrolencs: 3061 HUKOTa He OBIBAIOT
paBHBIMH Macce M COCTaBy HMCXOJHBIX MHHEpPalbHBIX IpHMeceid. B Xoje 030JeHMs TOIIMBA WHOTIA
NPOMCXOAMT CIUIABJICHUE 30JIbl, PEISITCTBYIONIEE IIOJIHOMY BBITOPAHUIO OPTaHMUYECKOTO BEIIECTBA, a TAKKE
YHOC 030JI1eMOro Marepuana obpasyroummmMucs razamu. OTcroja cienyeT, 30ja, 30JbHOCTh TOIUIMBA —
TIOHSITHS. B WU3BECTHOW Mepe YCIIOBHBIE, KOJNMYECTBO €€, KaK W COCTaB, B CHJIBHON CTENEHH 3aBUCHT OT
KOHEYHOH TeMIlepaTypbl poKanuBaHus. Kpome Toro, HEBEpHO TOBOPUTH O «COJIEPKAHUU 30JIbI B TOTLIHBEY,
TaK Kak 30J1a B TOIUIMBE HE COAEPIKUTCSI, a TOJTy4aeTCsl IPH €ro CKUTaHHH.

Kpome Toro, HEBEpHO TOBOPUTH O «COAEPKAHHUH 30716 B TOTUIMBEY», TaK KaK 30J1a B TOIIMBE HE COAEPKHUTCA,
a TIONyYaeTcsl TPU €ro COKUTaHUM. 30J0M MPUHATO Ha3blBaTh CMECh HETOPIOYHX BEIIECTB, OCTAIOLTHXCSI
10CJIe TIOJTHOTO CrOpaHusi BCEX TOPIOYMX KOMIIOHEHTOB TOIUIMBA U TIOCJIE 3aBEPIICHUs BCEX MPEBpAlLICHUH,
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KOTOpbIE NPOUCXOIAT B MHMHEPAIbHOM Macce TOIUIMBA IPU CBOOOJHOM JOCTYIE BO3AyXa NPH 3aJaHHOM
Temrneparype. Takue ycioBus UMEIOT MECTO IPH 030JI€HHHU TOIIMBA B JAOOPATOPHBIX YCIOBHUSX, IIPU ITOM
oOpasytomasicsi 3071a Ha3piBaeTcs JabopaTopHoil. [Ipy cxxUraHuy HaTypajbHBIX TOIUIMB 30ja, MPOLICALIAst
CTaJMI0 pacIljIaBlICHHUs B TOIMOYHOW Kamepe oOpasyeT muiak. CiieioBaTenbHO, IIJIaK MPEACTaBIsIET COOO0i
TBEPIBIH PACTBOP MHUHEPAIOB U €r0 XUMUYECKUI COCTAaB OTIIMYAETCS] OT COCTaBa 30JIbI.

Cxuranve TOIUIMBA B IPOMBILIUIEHHBIX TOMOYHBIX YCTPOMCTBAaX MPOU3BOAMUTCSA B YCIOBMSX, CYLIECTBEHHO
OTIMYHBIX OT JIA0OPAaTOPHBIX, T.€. HMPU MallbIX M30BITKax BO3AyXa U Ooyiee BBICOKOW Temmeparype. JTo
CKa3bIBAETCS HAa XapaKTepe U IOJIHOTE MIPOTEKAHUS PEAKLUil B MUHEpaJIbHON Macce TOIuuBa. OTHOCUTEIBHO
HeOOoJIbIIOe BpeMsl IIPEObIBaHKS TOIUIMBA B TOIKE MOXKET HE 00ECIIeUNTh MPOTEKaHUSI HEKOTOPBIX PEaKLUil
JIo KoHIa. Bece 310 mpuBOAXT K TOMY, YTO OYaroBble OCTATKHU (IIJIAK, IPOBAJ, YHOC) OTJIMYAIOTCS 110 CBOEMY
COCTaBy M Macce OT J1abOpaTOPHOH 30Jbl, a TaKXKe OT MUHEPAJILHOW MacChl TOILIMBA. bombInas 30J5HOCTD
CHIDKAET TEIJIOTY CrOpPaHus TOIUINBA.

CHmxeHue TemJIOThl CrOpaHys MPHUBOANUT K YBEJMUYEHHIO pacXoja TOIUIMBA U 3aTpaT Ha ero nepeBo3ky. IIpu
C)KHTaHWU TOIUIMBA C TOBBIMICHHBIM COJEp)KaHUEM 30JIbl CHWXKAIOTCS 3 a- TeopeThdeckas TemIeparypa
TOPEHUSI B TONKE M HSHTampnus ra3oB - 0 r I yacTh TEIUIOTBI CropaHus pPacxomyercsi Ha Harpes
JOIOJTHUTENBHOTO KOJMYECTBA LUIAKOB, yJAIEMbIX M3 TONKU (T.e. HE YYacCTBYIOLIMX B TEIJIOOOMEHe),
BCJIEJICTBHE ITOTO YMEHbIIaloTcs TeMiepatypa dakena (Td) B Torke, SHTANBINS ra30B HA BBIXOAE U3 TOIKH
"T 1, u Temrieparypbl Ta30B MO ra30BOMY TpakTy Kotia. O0bEeM IBIMOBBIX T'a30B YMEHBIIAETCS, IO3TOMY
yMeHbIIaeTcss K03 (GUIHUEHT TEIUIOOTAAYH KOHBEKIHMEH 0 , KOHBEKTHBHAsl COCTABIAIOINAS TEIJIOOOMEHa,
QK, nmapomnpouzBonurensaocts, D u KI1J] xotna,n K . YBennuenue 30J6HOCTH TOIUTHMBA HAOIIONACTCS TIPH
nepeBoge KoTiaoB TOC Ha CcKuraHWe MPOEKTHBIX TOIUIMB C YXYAUIEHHBIMH TETUIOTEXHUUYECKUMHU
XapakTepuUCTUKaMH (IpU  BBIPAOOTKE MECTOPOXKICHMH, NpPH TNPUMEHEHHH HanbolIee COBPEMEHHBIX
MEXaHU3MOB JO0OBIYM TOIUIMBA) WJIM TPHU IEPEBOJIE KOTIOB Ha CKMTaHHE HEMPOEKTHBIX TOIUIMB. BaxHoe
MPaKTHUECKOEe 3HAYeHHE HWMEIOT IUIAaBKOCTHBIE XapaKTepUCTHKH 30Jbl. llmaBKocTe ompenensercs B
71a00paTOPHBIX YCIOBUSX MPH HOCTETIEHHOM HAarpeBe B AJIEKTPUYECKOH Meud CHelHaTbHO MPUTOTOBIEHHBIX
U3 UCCIIEyEeMOM 301161 TPEXIPaHHBIX IUPaMUIOK. B mpolecce HarpeBa 0TMEUArOT CIEIYIOLINE XapaKTepPHbIE
3Ha4YeHMs TemIiepatypbl: t 1 - Havana nedopmaruu; t 2 - Hayajga pa3sMsrdeHus W t3 - Havyaua Kuji-
KOIJIABKOI'O COCTOSIHUS. 30ja pa3zaersiercss Ha TyromiaBkyto (13 > 1425 °C), cpenne-muaBkyro (1200 °C <
1425 © C) u nerxomnaskyto (t3< 1200 °C). B TomouyHO# Kamepe MOXKET OBITh OPraHM30BAHO CHKUTAHHUE
TOIUIMB C TBEPABIM WM JKUIKUAM IUIAKOYJAJeHHWEM B 3aBUCUMOCTH OT IUIABKOCTHBIX XapaKTEPUCTHK
MUHEPAJIHHBIX COCTABIISIONINX 30JTBI

TBepaoe uIakoy1aleHHe OPraHU3yeTCsl IPU CKMTaHUH TOIUIUB C TYTOIUIABKOW MM CPEAHEIIABKOW 307101 €
HEOOJBIITUM COJIEp)KaHUEeM TPUBEACHHOW 30aHOCTH (A 25% ). [l cpaBHHUTENBHOM OIEHKH KOJWYECTBA
30JI61 HCTIONIB3YETCS TMpPHBEIEHHAs 30JIbHOCTh TOIUIMBA B TPOIEHTaX, OTHeceHHas K 1 MJDx TemnoTsl
cropanusi Tomusa, (% xr/M/Ix)
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XKunkoe mnumakoynaneHue 1enecooOpa3HO sl TOIUIMB C JIETKOTUIABKOW 30JI0M W TOIUIUB € OOJNBIIAM
BBIXOJIOM JIeTy4uX. [Ipy CXKMTaHWW TOIUTHB C TBEPJBIM IITAKOYJAICHHEM 3HAYUTEIbHAS YacTh CYXOH 30JIbI
YHOCHUTCS JBIMOBBIMHU Ta3aMH, YTO MPUBOJIUT K 3arpsA3HCHUIO OKPYXKAIOIICH Cpellbl, 3PO3HOHHOMY H3HOCY,
3aHOCY W 3arpsA3HEHUIO0 TIOBEPXHOCTEH HArpeBa, yAOPOKAHUIO 30JI0YJABIMBAIOIIUX YCTPOWCTB, M T.H.
Onvcanue Ja0OpPaTOPHON YCTAHOBKM M METOJIMKA OINpPEJCICHUs] 30JIbHOCTH TOIuMBa. JlaboparopHast
ycraHoBka (puc. 2.) cocToMT w3 MydenpHONW 3nekTporieun 2 ¢ aBTOTpaHchopmaTopoM 1,
TEPMOAJICKTPUYECKOTO  mpeoOpa3oBarenss 4,  MarHUTORJIEKTPUYECKOTO  MUJUIMBOJIBTMETpa 5,
OTTpaayHpoBaHHOTO B Tpaaycax Llempcus, dhapdopoBoro Turis 3 ¢ HaBECKOH TOIUIMBA, IKCHUKaTopa 6 W
AHAIIMTHYECKUX BECOB C PA3HOBECAMH (Ha PUCYHKE HE IOKA3aHbI).

220B

Q ~

-

6

Puc. 2 VYcraHoBka i ompeneneHus 3071bHOCTH TorumBa [lopsmok BeimonHeHus paboTel. Orpenenenne
30JIbHOCTH OypBIX M KAMEHHBIX yTJIeH, aHTPALMTOB M FOPIOYMX CiIaHIeB npoBoautcs cornacHo 'OCT 11022
- 95 no MeToay MEUIEHHOTO MM YCKOPEHHOTO 030JIeHUs. MeTo 1 MEAJICHHOTO 030JICHUSI.

1. B npenBapuTenbHO B3BEUICHHBIE JIOJAOYKY TOMENIAIOT HABECKH TOIUIMBA B KoiaudecTse 1+0,1
r. HaBecku B 10[109Kax pa3MenIaroT paBHOMEPHBIM CJIOEM, He JOITycKasl HachIIaHUs TOIUIMBA Ha KpaH Taphbl.
2. Jlogouku ¢ HaBECKaMH MOMELIAI0T B My(QeIbHYIO [IeUb, Pa30rpeTyro 10 TeMmeparypsl He cBbime 300 ° C.
3akpeIB JBEply, MEIUIEHHO, B TedeHue 1-1,5 4 HarpeBaror mydens no temneparypsl (815+15) ° C. 3.1lpu
temreparype 815+15° C oOpa3oBaBIIMiCS 30JBbHBIA OCTATOK MPO KAIMBAIOT 1-2 4 B 3aKpBITOM Mydelre,
MOCJI€ Yero JIOJOYKH C 30JbHBIM OCTATKOM BBIHUMAIOT u3 Mydens. 4.JIonouku ¢ 30JbHBIM OCTaTKOM
OXJKIAIOT CHavajla Ha BO3AYyXE B TE€UEHHE 5 MHUH, 3aT€M B IKCHKATOpPE N0 KOMHATHOH TeMIEpaTyphl U
B3BemMBaIOT. 5.IIponM3BOASAT KOHTPONBHOE MPOKAIMBAHUE JIONOYEK C 30JIbHBIM OcTaTkoM 4epe3 30 MuH 10
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TeX TOp, MOKa pa3HOCTh MacC B JBYX MOcieqHUX B3BemmBaHmsx Oymer menee 0,001 1; ucmblTanme
3aKOHYEHHO M Ul pacdeTa INPUHMMAIOT MOCIEeIHIO Maccy. Meron yckopeHHoro o3onenus. 1.Harpesaror
mydens g0 temneparypsl (815+15)° C. 2.B mpenBapuTenbHO B3BEIICHHBIE JOAOYKH MOMEIIAIOT HABECKU
TormmBa B kKo nuyectBe 1 + 0,1 r. HaBecku B J0m0YKax pa3MeIIalOT PaBHOMEPHBIM CIIOEM, HE IOIycKas
HACBHIIAHUS TOIUIMBAa Ha Kpas Tapbl. 3.Jlomoukum ¢ HaBeCKaMH CTaBAT ma Kpail moma Mydemns. B takom
MIOJIOKECHUH TIPH OTKPBITON J1Beplie Mydens JIOJOYKH BBIACPKUBAIOT 3 MUHYTHI. 3aTeM JIOJOYKH MEAJICHHO
NPOJBUTAIOT B LEHTp Mydels, MOocie 4ero 3akpbiBaloT aBepiy. 4.IIpokannBaHue HaBeCKHM BEAYT IPH
temneparype He Hmke 800 C. [IpomgomKnuTenbHOCTh MPOKATUBAHUS ISl KAMEHHBIX yIJIed W aHTPaIlUTOB
yCcTaHaBMUBaKOT - 25-35 muH; i Oypeix yrieit u roprouux cianneB - 20 -25 mun. 5.I1o okoHYaHUU
NPOKAIMBAHHSA JIONOYKH C 30JbHBIM OCTAaTKOM BBIHMMAIOT U3 My(]ems OXJIaXIaloT cHavyala Ha BO3AyXE B
T€YEeHUEe 5 MHH, 3aTEM B SKCHKAaTOpE IO KOMHATHOW TeMIlepaTypbl M B3BeIIMBaIOT. 6.KOHTpOIBHBIX
NPOKINBAHUNA HE MPOBOISIT.

B 1abopaTopHBIX YCIIOBHSAX NpeIsiaraeTcs BBINOIHUTH pPabOTy METOJOM YCKOPEHHOTO O30JICHUSI.
Pe3ynbraThl HCIIBITAHU 3aHOCAT B TaONuUIly HaOmoaeHui Tabnuima 3

Haumenosanue 0Obo3naqenu |Pesyiabrar
Macca nycroii nogouku, r ml
Macca JNOODYKH € TOILIMEOM 10 ms
Macca TornnmBsa 10 NpoOKaJIMBaHUA, I' | mM=m,-ml
Macca JNOODYEKH M 30JIBHOID OCTATKA M3
nocne IIpDKEI.IlHEﬂHHH, r
Macca 301bHOTO OCTaTKa, I m4=m3-ml
14 | - naboparopHas pabora | JlaboparopHas padora Ne 3.1 [K-2:
(tema 3.1) OKCIEePUMEHTATLHO-PACYETHBIC UCCIIE0OBAHMS TETTIO0OMEHA B IKOHOMAM3Eepe WA-TIK-2.1
1.0t 9ero 3aBUCHUT TEIJIOBOCIIPHUATHE TTOBEPXHOCTH HarpeBa 3KOHOMai3epa? WA-TIK-2.2
2. Kakumu criocobamu riepeiaeTcst TeTioTa OT JIMOBBIX Ta30B BOJIE B 9KOHOMaizepe? KakoBo WUJI-T1K-2.3
COOTHOIICHUE MEXKTy HUMH? TIK-3:
3. Kak BiusieT n30BITOK BO3/IyXa Ha TEIIOBOCIPUSATHE KOHBEKTHBHOW TIOBEPXHOCTH Harpena? NA-TIK-3.1
4. KakuM 00pa3oM HHTEHCH(UIIMPYIOT TemjIonepeady oT ra3oB K BoJie B SKOHOMai3epe? NA-TIK-3.2
15 | - nabGoparopHas pabdorta | JlaboparopHas padota Ne 3.2 [K-2:
(Tema 3.1) CpaBHUTENBHBINA aHAIN3 KOHCTPYKIMH TPOMBIIIIICHHBIX TAPOBBIX KOTEIBHBIX arperaToB NA-TIK-2.1
1.IlpuBenute KnaccuUKAIMIO KOTEIbHBIX arperaToB 0 CIOCO0y OpraHU3aIiiy BOAbI M MAPOBOISTHON WI-TIK-2.2
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CMeECH.
2.Urto Takoe BOIOTpyOHBIE KOTENBHBIE arperaTa?.
3.Yro Takoe xapoTpyOHbIe KOTEJbHbIE arperara?.
4.Yem ornuyarotcsi 0apabaHHbIE KOTENBHBIE arperaTbl OT MPSIMOTOYHBIX?

NJI-TIK-2.3
TIK-3:

UJI-TIK-3.1
NJI-TIK-3.2

16

- KOHTPOJIbHAs padoTa
(pazgen 1)

3amaga Ne 1 Cymka bepesoBckoro yrist ¢ coctaBoMm paboueit maccer: Wp = 33% ; Ap =4,7%; S p =0,2%; C
p =44,3%; H p = 3,0%; N p = 0,4%; O p = 14,4% IlpousBoanutcs npu pasoMKHYTOH cxeme. OmpenennTsb
coctaB pabouyeit maccel mojcymeHHoro mo0 Wp = 10,0 % rtorumBa. 3amaya Ne 2 CocTtaB CyXoil MacChl
MoIMOCKOBHOTO yriust crexytomwii: Cc = 38,24 %; He = 3,09 %; A ¢ = 42,06 %; Sc = 3,97 %; Nc = 0,59 %;
Oc = 12,06%. HM3BecTHO, YTO BIAKHOCTH TOIUTMBA cocTaBisgeT 32 %. OmnpenenuTh DJIEMEHTHBIH COCTaB
paboueit macchl. 3agada Ne 3 Coneprxanue yriaepoa v BogopoJa B paboueil Macce JOHEIKOTo Yriisi Mapku [°
cooTBeTcTBeHHO 62,1% u 4% mnpu 3ompHOCTH 11,3% 1 BnaxHoctu 13% . OnpenenuTs coxep:kaHue ITHX
KOMIIOHEHTOB B paboyell Macce Npu yBeIuueHHH paboueil BiaxkHocTH Ha 5%. 3amaua Ne 4 I'oprouas macca
BOPKYTHHCKOTO yriisi cocTaBisieT S T = 1,36%;C r = 83,97%; H r = 5,44%; Nr = 2,57%; O r = 6,65% .
OnpenenuTh 3JEMEHTHBIN cocTaB pabodeit Maccol ipu Wp = 5,5%; u A p = 28,4%. 3amaua Ne 5 M3Becren
cocTaB paboueit Macchl JoHenkoro yris Mapku [I: Wp =13% ; Ap=24,4%; Sp=3,1%; Cp=47,0%; Hp =
3,4%; N p = 1,40%; O p = 8,0% . Onpenenuts coctaB Cyxoil Macchl JaHHOTO yris. 3agada Ne 6 Onpenenutsb
COCTaB TOproveil Macchl HEPIOHTPHHCKOIO YIUIS, 3JEMEHTHBIH cocTaB paboueil M3BECTEH cocTaB pabouei
Mmaccel: Wp =9,5% ; Ap =12,7%; S p = 0,2%; C p =66,1%; H p = 3,3%; N p=0,7%; O p = 7,5%. 3amaua
Ne 7 Conepxanue yrinepona B paboueit Mmacce skubacty3ckoro yris cocrasiser C p = 43,4%; npu Wp = 7%
u Ap = 38,1%. Onpenenurs copepkaHue yriepojaa B CyXOW Macce NMpH yBEIWYCHUM pabodell 30JbHOCTH
torumBa 0 Ap = 45,0%. 3amaga Ne 8 DnemeHTHBIH cocTaB pabodeld MacChl KaparaHAWHCKOTO VTS
caepyromuii: Wp = 10%; Ap = 38,7%; S p = 0,8%; C p =41,8%; Hp =2,7%; N p = 0,6%; O p = 5,4%.
Omnpeaenuts coctaB cyxoi Maccel. 3agada Ne 9 IIpu 1abopaTopHBIX HCHBITAHUSAX OBUT OJTYYEH 3JI€MEHTHBIN
cocrtaB Ky3Henkoro yrist Mmapku CC Ha roprouyro macey: S = 0,5%;C r = 84,0%; Hr = 4,5%; Nr = 2,0%; O
r = 9%. BnaxHocTbs U 301bHOCTE Ha pabouyro Maccy paBHbl Wp = 12,0% u Ap = 11,4%. Onpenenuts
3JIEMEHTHBIN COCTaB Ha padouyro Maccy Tomnuea. 3agada Ne 10 CocraB pabouell Macchl YeNIIOMHCKOTO YIIIs
caemyromuii: Wp = 17% ; Ap = 32,4%; S p = 0,9%; C p = 35,9%; H p = 2,6%; N p = 1,0%; O p = 10,2%.
Onpenenuth paboyyr0 Maccy yIiisl IPH YBEIWYEHUH BIAXKHOCTH Ha 4% W yMeHbIIeHHH 3071bH0CTH 10 30%.

TIK-2:
W-TIK-2.1
NJI-TIK-2.2
W-TIK-2.3
TIK-3:
17UJ-TIK-3.1
NJI-TIK-3.2

17

- KOHTPOJIbHAs padboTa
(paznmen 2)

Bapuant 1 1. Onpenenuts TEmIOTY CropaHus cMecH ToIuMB. B Tomke kotna cxuraercs 30 M/4 TBepAoro
TOIUIMBA CJIEIYIOUIEro 3yieMeHTHOro coctaBa: Wp = 34,5%; A p=144%; Sp=1,3%; Cp=39,1; Hp =
1,9%; Np=0,2%; Op=28,6% 1 12.103 M 3 /urazac Q p v =40 . 103 xJ[x/kr. 2. OnpeaenuTs Ha CKOJIbKO
M3MEHHTCS] JeHCTBUTEIBHBIA 00beM NpOayKTOB cropanus npu Wp Wp 2 = 28% (o= 1,12) (1o ycioBuro
3agaun 1). Bapuant 2 1. OnpenenuTh TEIUIOTY CTOPaHUsl CMECH TBEPIOro ToruuBa U MazyTa ¢ Q p H =38800
kJK/KT TIpH TETUTOBOM J10JIe TBEpJOoro Toruikea B cMecH g ' = 0,3. DiieMeHTHBIH COCTaB TBEPIOrO TOILIUBA!
Wp =10%; A p=19,8%; Sp=0,2%; Cp=60%; Hp=23,1%; Np=0,6%; Op=26,3% . 2. Ha ckoipko

K-2:
WNJI-TIK-2.1
W-TIK-2.2
WUI-TIK-2.3
TIK-3:
WNJ-TIK-3.1
WNJI-TIK-3.2
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W3MEHUTCS ACWCTBUTENBHBIM 00beM MPOIyKTOB cropanus (o= 1,15) mpu yBennueHnn BiaxxHoCTH Ha 12%
(mo ycmoButo 3amauu 1). BapuanT 3 1. [Ipu mpoBepke 31€MEHTapHOTO COCTaBa YT OBLIO OMpENeNeHo, YTO
30JIbHOCTh yBeNnn4mwiach Ha 10% 1O CpaBHEHHIO C MCXOJHBIM COCTaBOM. Ha CKOJBKO M3MEHHJIACHHU3IIIAS
TEIJIOTa CTOpaHusl TOIUIMBA, €CIU €ro MCXOonHbIM coctaB: Wp = 12%; A p = 23,8%; S p = 0,5%; C p =
51,4%; H p = 3,8%; N p =1,9%; O p = 6,6% 2. Ha ckobKO H3MEHHUTCS TEOPETUIECKHIA 00HEM IPOITYKTOB
CrOpaHus MPU U3MEHEHUH 30JbHOCTH (TI0 yCJIOBUIO 3anaun 1). Bapuant 4 1. Onpenenuts BBICIIYIO TEIUIOTY
CropaHms ra3000pa3HOTO TOIUIMBA CJeIyoIIero aneMeHTHoro cocraBa: CH4 = 89,7%; C2H6 = 5,2% ; C3H8
=1,7%; C4H10 = 0,5%; C5H12= 0,1%; N2 = 2,7%; CO2 = 0,1%; QCH4 = 35818 x/Ix/m3 ; QCH4 = 35818
kx/M3 ; QC2H6 = 63248 xJIx/m3 ; QC3H8 = 91251 x/x/m3 ; QC4H10 = 118646 x/x/M3 ; QCSHI12 =
146077 xJIx /M3 ; QN2 = 1216 x/lx/m3 ; QCO2 = 2314 xJIx/M3 . 2. Onpenenuts U3MEHEHHEe 00BEMHOTO U
MaccoBOTo pacxoza Bozayxa mpu Wp 1 =32%; Wp 2 =15%; A p=28,6%; Sp=2,7 ; Cp =26,0; Hp = 2,1%;
Np =0,4%; O p = 8,2%.

18

- KOHTpOJIbHAs paboTa
(paznmen 3)

3aganme 1
1. OnpenenuTh HA3IIYIO TEIUIOTY CTOPAHUS CMECH TOILIMB, €CJIM B TOIIOYHOM YCTPONCTBE KOTEIBHOTO
arperara 30% Teria BbIACISACTCS 3a cUeT Cxxuranus npupoanoro raza: CHy = 81,0%; C,Hg = 8,0%; CsHg =
4,0%; C,H™ = 1,0%; CsHy, = 3,0%; CO, = 2,5%; N, = 0,5% u 70% 3a cUeT BIaKHBIX APEBECHBIX OTXO/IOB:
C"=51,7%; H =5,9%; O" = 41,3%; N" = 0,9%; S" = 0,2%; A° = 7,1%; WP = 55%.
2. Ha sanexTpocTaHimy co3/iaH 3amac KaMeHHOTO yriis B kosuuecTBe 35000 TOHH U aHTPAIMTOBOTO IITHIOA B
konmyectse 2000 TOHH. DieMeHTHBIH cocTaB kKameHHoro yrist: C* = 55,2%; HP = 3,8%; N = 1,0%; OF =
5,8%; SP = 3,2%; A°=25,0%; W’ = 8,0%. DieMeHTHBIIi cocTaB anTparuroBoro mreiba: C” = 63,8%; H” =
1,2%; NP = 0,6%; OF = 1,3%; S" = 1,7%; A° = 25,0%; W" = 8,5%. OnpenenanTs CyMMapHBIi 3a11ac TOILIMBA
Ha CKJIaJIe B TOHHAX YCJIOBHOI'O TOILIMBA.
.3ananue 2
1.OmnpeieNIuTh B KaKOM CJIydae B TOIKY KOTia OyaeT OoJiblile MOCTYyNaTh Bjaru ¢ TOIUIMBOM Mapku b2
(IToxMockoBHBIH OypoyrosbHbiil Gacceiin): CP = 28,7%; HP =2,2%; SP=2,7%; N’ = 0,56%; OF = 8,6%;
AP = 25,2%; WP = 32,0% wiu ¢ TorumBoMm Mapku b3 (Yensiounckoe mectopoxkaenne): CP = 37,3%; HP =
2,8%; SP=1,0%; NP =0,9%; OF =8,6%; AP=295%;
WP =18,0%
2. Tlpu paboTe Ha KAKOM U3 yKa3aHHBIX YIJIEN KOTEI ONPEAEIEHHOM TPOU3BOIUTENLHOCTH OYIET
BBIOPACHIBAaTh B aTMOC(EPY HanboJIbIIIee KOTMIECTBO OKCHIOB cepbl. KITJ[ KOTia BO BCexX Cirydasx MPUHSTH
onuHakoBBIM. Nel - C"'=79,5%; H =5,4%; S'=0,6%; N"'=1,6%; O"=12,9%; A°=13,0%; WP=
14,0%. Ne2 - C°=78,5%; H°=5,5%; S°=0,7%; N°=1,0%; O°=0,3%; A°=14,0%; WP =18,0%
Ne3 - CP=59,5%; H*=4,1%; S?"=0,5%; NP=1,2%; O°=9,7%; A= 11,0%.
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- KOHTPOJIbHAs padboTa
(paznen 3)

1. XKuakoe TtomnuBo (Ma3yT) sl KOTENbHBIX ycTaHOBOK. 2. Knaccudukauus maszyros. Temnopusnueckue
cBoiictBa Ma3yToB. 3. OcoOeHHOCTHM ¥ NPUHLUMIBI OPraHM3alUHM CHKUTAHWsl JKUIKOrO TOIMBa. 4.

TIK-2:
WJI-TIK-2.1
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OCOo0CHHOCTH CKHTAHHS KUAKOTO TOIUIMBa. 5. MexanusM mporiecca. CIocoObI pacIbUIMBAHUS KUIKOTO
tormBa. 6. Tonmku Uil CKUraHUs >KUAKOTO TOIUIMBA M MX XapakTepucTtuku. 7. Knaccudukanms cioeBbix
TOmoK. 8. XapakTepUCTUKM Mpolecca TopeHus TomimBa. 9. MexaHuueckne (GopcyHKH, (OPCYHKH C
pachpUIMBaOILIel cpeoi, kKoMOnHUpoBaHHbIe (opcyHKH. 10. DakTopsl, BIUAIOMINE HAa PACIblI TOTUTUBA B
¢opcynkax. 11. KomOnHupoBaHme Ta30-mMa3yTHBIE TOpenkd KoTimoB. 12. Kiraccmbukamums u cxemsl
pachbpUIMBaHus XuAKoro tormmea. 13. KoHcTpykunn Ma3yTHBIX GopcyHOK. Ma3yTHble, KOMOMHHPOBAaHHEIE
ropenku. 14. DkcmiayaTanusi ¥ PeXUMBl paOOTBI: OCOOCHHOCTH CXXHTaHHS CEPHHCTBIX Ma3yTOB, Malble
M30BITKM BO3AyXa, WCHOJB30BAaHME IPUCANOK, PELUPKyIanus rasoB. 15. IlpenorBpainenne BpemHBIX
BBIOpPOCOB. Bonpock! skcIIyaTanuy U oXpaHa TpyAa IpHU CXKUTAHUU KHUIKOro TorumBa. 16. Buasl TBepabIx
tormmB (yrosb, Topd). CoctaB TBEpAOro TOIUIMBA U ero Temiodusndeckue cBoiictBa. 17. IloaroroBka k
C)KUT'aHUIO TBEPIOrO TOIUIMBA: TPAHCIIOPT, pasrpys3Ka, XpaHeHHe, mojavya K xoray. 18. IlpuHunnuansable
CXEMBI CKWUTaHHs TBepAoro Tommea. 19. Tonkm nns cKWraHus TBEpAOTO TOIUIMBA B IIOTHOM cioe. 20.
Knaccudpukanms crnocoOOB CKUTaHUST TBEPAOTO TOIUIMBA B TOMKAaX KOTENBHBIX arperatoB. 21.
MexaHu4ecKue TOMKY C IEMHBIMU pereTkaMu. 22. Ckuranyue TBepAoro TOIUINBA B KuIsiieM ciioe. Cioesoe
cxuranve tormmpa. 23. CTpyKTypa TOpsILEro ciaosi TBEpAOro ToruiuBa. 24. XapaKTEpUCTHKU Ipouecca
ropeHus. XapaKTePUCTUKH CIIOEBBIX TOIMOK W OCHOBHI WX pacueTa. 25. Tomku mist (hakempHOTO COKUTAHUS
yroibHO#M mbutd. CKUraHue TBEPAOTO TOIUIMBA B NMBUIEBUIHOM COCTOSIHMU. 26. L{UKIIOHHBIE U BUXpEBbIE
tonku. 27. Tomku c TBEpABIM W XUAKUM LUTaKOyZaneHueM. 28. 1'openku sl CKUTAHHS TBEPAOTo
MBUIEBUIHOTO TOIUIMBA. 29. CXeMbl pacnojokeHus ropeiok B Tonke. 30. TONKM sl CKUTaHUS YTOJIBHOU
MBI C TPaHYJIMPOBaHHBIM HUIakoyAaneHueMm. 31. BrnusHue BIaKHOCTH, 30JIBHOCTH, BBIXOJA JETYUHX U
TETUIOTHl CTOPaHUsl TOIUIMBA Ha KOHCTPYKLHMIO TOMOYHOW Kamepbl. 32. MaremaTudeckass MOJIe€lb TOPEHUS
yronpHO#M mhuTH. 33. BBIOOp W pacyeTHbIE XapaKTEPUCTHUKW TOMOK Ui COKUTAHHUSA YTOJbHOW ThUTH. 34.
Cymka ¥ pa3Moi TOIUIMBA, OCHOBHBIE CHCTEMBI MblIenpurotonieHus. Cyimika AbIMOBBIMU Ta3amu. 35.
CBoiicTBa U XapaKTEPUCTUKN YTOJBHOM MbUIH. 3aKOHOMEPHOCTH pa3mosa. 36. CxeMbl MbUIETIPUTOTOBICHHS.
Breibop onTuManbHOW cTemeHHM pa3mona ToruuBa. 37. OcCHOBHBIE TpeOOBaHUS MPaBUI TEXHUYECKOU
sxcrutyatanuu (I1TD) mpuIenpuUroToBUTENBHBIX YCTAaHOBOK. 38. BinsiHue XapaKTepUCTUK TOIIMBA HA BHIOOD
CHUCTEMBI TBUICTIPUTOTOBNEHUA. 39. MenpHUIBI [UIs pa3Mojia TOIUIMBA HMX KOHCTPYKLMH: IIapoBas
OapabGannass menpHHUA. 40. MenbpHUIBI A pa3Moia TOIUIMBA MX KOHCTPYKIMHU: IIApPOBasi U BAJIKOBas
cpeaHexoaHble MenbHUIbl 41. MenbHHMIBI A7 pa3Mojia TOIUIMBA MX KOHCTPYKLUMH: OBICTPOXOIHAS
MOJIOTKOBasE MEJIbHUIA, MENbHUIA—BEHTWIATOp. 42. IIblIeyronbpHble TOpPENTKH W HMX PacHoIoKEHHeE.
CkopocTH TEepBHYHOTO W BTOPUYHOTO Bo3ayxa. 43. Bo3mymHblid TeruioBoil OajaHC mbutecHCTEMBI. 44.
Opranuzanus ckuranusi TBepporo rtomnusa. Crtaauu ropeHus. 45. BiausHue BIIaXHOCTH, 30JbHOCTH U
BBIXOJIa JIETY4YMX Ha mpolecc ropenus. 46. I'openue B cioe, dakeie, Buxpe, kumsmem cioe. 47. [lytu
WHTEHCU(HKAIIMN CKUTaHHWS TBepjoro Ttormea. 48. Bompochl oxpaHbl Tpylna Npud padOTe KOTENbHBIX
YCTAHOBOK Ha TBepaoM Tomuse. 49. OcoOEHHOCTH W OpraHM3alysl CKUTaHUS Pa3IYHBIX MPOMBIIIICHHBIX
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OTXOJIOB- TA30BBIX, )KUIKAX U TBEPIbIX. 50. CpaBHUTEIBHBIN aHAIN3 PAa3IHYHBIX TOMOK. 51. Perynmuposanne
TOPEHUS TIPHU CXKUTAHWHW KUAKOTO, TBEPAOTO W ra3000pa3HOro TormBa. 52. Bompocsr oxpaHbl Tpyaa mpH
9KCIUTyaTalliy MbUICYTONBHBIX TOMOK. 53. TermoBsle cxeMbl KOTEIbHBIX arperaroB, paboOTaloNIMX Ha Tase,
MazyTe, TBEPJAOM IMBUIEBUAHOM TOIUIMBE, OTXOASIIMX ra3ax TEXHOJOTMYecKux arperatoB. 54. [IpunHummn
KOMITOHOBKH TTOBEPXHOCTEW HarpeBa IO XOAy MPOIyKTOB cropanus. 55. [lapooOpasyromiue moBepXHOCTH
HarpeBa. 56. KoOHCTpyKIMH TOMOYHBIX SKpaHOB. CXeMbl BKIIOUCHUS HaHelIeld SKpaHOB, YCIOBUS UX pabOTEHI.
MeTo/1pI TIOBBIIIEHNE HAJEKHOCTH TOIMOUYHBIX 3KpaHOB. 57. KOHBEKTHMBHBIE MCIApUTEIbHBIE TOBEPXHOCTH
HarpeBa W maporeperpeBaTelin; paJIuallioHHbIe U ITUPMOBBIE ITapoIeperpeBaTeNd YCIOBUSI PadOTHl MeTalia
Tpy0. 58. KommoHOBKa maponeperpeBaTenei, BIMsHAE Ha HEe TapaMeTPOB Tapa U XapaKTEPUCTHK TOILIHBA.
59. IlapomeperpeBaTteny KOTJIOB M CXEMBl MX BKJIIOYEHHMS B Ta30BbIM TpakT.MeTonbl peryinpoBaHuUs
TeMIepaTypsl reperpesa mapa. 60. UyryHHbIE U cTalbHBIE BOJSHBIC SKOHOMA3ephl KOTIOB M MX BKIIOUCHHE
B MUTATEIbHBIC MaruCTPAJH: THITHI, KOHCTPYKIUSA, KOMIIOHOBKA, PACIIPE/ICIICHNE TeMIIepaTyPHBIX HAIIOPOB.
61. PexymnepaTuBHBICE U pereHEepaTUBHBIC BO3AYIIHBIC MOJOTpeBaTeNd. TEeXHUKO-DKOHOMHUYECKHUE TMPEICITbI
MoJIorpeBa Bo3/AyXa BOJBI, ra3a. 62. Husko- u BeICOKOTEMIIEpaTypHasi KOPPO3UM MOBEPXHOCTEH Harpesa u
METOJBl MX yMeHbIeHna. 63. MexaHW3M o0pazoBaHHUS OTJIOKeHWH. OYHCTKa TOBEPXHOCTEHW Harpesa.
AOGpa3uBHBIN U3HOC MOBEpXHOCTEH HarpeBa. 64. HazHaueHne orpakaeHnii ra30X0/10B KOTIIa U TPeOOBaHUS K
HUM. 65. KoHCTpyKIIMM 0OMYypOBOK OCHOBHI pacuera. HasHaueHuWe M KOHCTPYKIMH Kapkaca. 66. YcinoBus
paboTel MeTalia KOTJOB, pacyeT Ha MPOYHOCTh. OKCIUTYaTallMOHHBI KOHTPOJbh 3a METauioM. 67.
XapaKkTepucTUKa TEIUIOBOM CXEMbl: TEIUIOBOCHPUATHS B HCHAPUTEIBHOM CcHUCTEME, SKOHOMailzepe u
naponeperpesarenie. 68. VYcloBUS ONTHMHU3ALMK TEIUIOBOM CXeMbl KoTjia. Temmeparypa MpOIyKTOB
CropaHMs Ha BBIXOJIE U3 TONKH M TeMmIlepaTypa yXOAAIIuX ra3os. 69. [Ipumepsl TEIIOBOI cXeMBbl KOTJIOB C
€CTeCTBEHHON IHMPKYyISUell W TPUHYIUTENBHBIM JBWKeHHeM pabodero Ttema. 70. Ilomarue o6
SHEpreTHYecKoM ToruinBe. OpraHuueckoe W AAepHOe TOIuMBO. 71. TomimuBHBIE pecypchl M TOIUIMBHO-
sHepreTnueckuii 6amanc P®. 72. DneMeHTapHBIN COCTaB DHEPTrETUYECKOTO TOILUIMBA. PacdeTHhle MaccChl
toruuBa. [lepecueT ameMeHTapHOTO cOcTaBa C OJHOM MacChl Ha ApPYyryr. 73. OCHOBHBIE XapaKTEPUCTUKU
TOpIOYel Macchl YHEPTeTUIECKOro TOIUIMBA. TeIioTa CropaHusl TOIUIMBA M METOJBI ee ompeneneHus. 74.
MexaHu3M C)KWUTaHUsI TBEPAOro, ra30BOr0 M >KUAKOIO TOIUIMBA. 75. YCIOBHOE TOIUIMBO. BbIxoa jeTydunx
BemiecTB. CBOWCTBA TBEPIOTO TOPIOYETO OCTaTKA SHEPTrETHUECKOTO TOIDINBA. 76. XapaKkTepUCTHKHU Oaiiacta
SHEPreTHYECKOTO TOIUIMBA. 30J1a, IIIAK, OYaroBble OCTATKH, WX XWMHYECKHH COCTaB, TEMIEpaTypHbIS
XapakTepuCcTUKH. 77. BnakHocTh TomimuBa sHepreTHyeckoro TormiauBa. CojepkaHHe cepbl B TOIUIMBE.
IIpuBeneHHBIE BIIAXHOCTB, 30JBHOCTh, KaK XapaKTEPUCTHKH HSHEPreTUYECKONW IEHHOCTH TOIUIMBa. 78.
Knaccugukanus 1 MapkupoBKa 3HEPreTHYECKOro ToIumBa. 79. MarepuaibHblid O6anaHc mpoiecca ropeHusl.
Koadduimentsr pacxoga (u30biTka) Bo3ayxa. 80. OmpenelieHue pacxoia KHCIOpOAa W BO3ayXa Jyis
roperns. 81. CoctaB U 00BEM MPOIYKTOB CropaHms. TeruioBoil OamaHC Tpoliecca TOPEHHS. DHTAIBITNS
BO3[yXa M NPOAYKTOB cropanus. 82. Jluarpamma dSHTaJblus - TeMneparypa. /lucconmanusi npogyKTOB
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cropanus. 83. Teoperndeckas u AelCTBUTENbHAS TeMIlepaTypbl ropeHus. 84. 'oMOTeHHOEe U reTeporeHHOe
roperre. CKOpOCTh peakuuu TopeHud. 85. 3aBUCHMOCTh PEaKIMHA TOPEHHS OT TEeMIEpaTyphl, NaBICHHUSA,
cocraBa roproyerd cMecu. 86. CaMoBOCIIIaMEHEHHE M BOCIUIaMeHeHne roproueit cmecu. CmeceoOpa3oBaHue,
MOJIeKyJIsipHast W TypOyneHTHas auddysunm B mnortokax. 87. Kunermueckas, mudpdy3uoHHas u
MpPOMEXXyTOUHasi oO0macTu TopeHus. PacmpocTpaHeHWe IUTAMEHH B TOIUIMBOBO3AYIIHBIX —IMOTOKaX.
WuteHncuBHOCTh Bhiropanmsi TomumBa. 88. Kiaccudukamus, xapakTepUCTHKA W TOKa3aTeNHd TOIMOK JJis
cokuranusi TomwmB. 89. Cxxuranue razoBoro TomimBa. Kiaccupukainus TOpenok IJisi ra3oBOTO TOIUIMBA,
pa3MemieHne TOpPEeoK, BO3AYIIHBIE PErucTphl, 3amaibHble ycTpoiictBa. 90. OCHOBBI pacueTa Ta30BBIX
ropemnok. CKUTraHue Ta30BOTO TOIDIMBA C HU3KOW 1 BEICOKOM TEIJIOTOM CTOpaHMS.

KAPTOUYKA Ne (BTopasi py0exxHasi arrectaums, 5 cemectp)

1. Tonku Ui COKUTaHUs! AKUIKOTO TOIUIMBA M UX XapAKTEPUCTHKH.

2. IloaroroBKa K CKUTaHUIO TBEPJIOTO TOIUIMBA: TPAHCIIOPT, pa3rpy3ka, XpaHeHue, Mmojiadya K KOTIy.

3. Bnusnue BJIQJKHOCTH, 30JIbHOCTH, BLIXOJa JICTYYUX MU TCIUIOTBI CropaHud TOIUIMBAa Ha KOHCTPYKIHWIO
TOIOYHOU KaMephl.

4. MenpHHLBI )15 pa3MoJia TOIUIMBA MX KOHCTPYKIMH: IApOBas U BAJIKOBAsl CPEAHEXOAHBIC MEJIbHULIBI

20

Pa3zoen 1

Beenenue. Vcropus pa3BuTHs OTEYECTBEHHOTO KOTIOCTPOCHHMS. Y CTPOMCTBO M MPHHIIUIIBI PAOOTHI MAPOBIX
KOTJIOB. TepMOauHAMUYECKUE IIUKIbl NAPOCUIOBBIX YCTAHOBOK. MECTO M POJb KOTENbHBIX YCTAHOBOK Ha
MPOMBINUICHHBIX HNPEANPUATUSX. POJIb KOTENBbHBIX arperaToB B MPOMBILUICHHOW TEIUIOAPHEPTETUKE.
TeXHOJIIOTUYECKHE CXEMbl KOTEJIBHOW YCTAaHOBKM W TPHHLMUIBI €€ paboThl. XapaKTepUCTUKAa U OOIIHe
TEXHOJIOTHUECKHE CXEMbl KOTEJIBHBIX YCTAaHOBOK IPOMBIIIUICHHBIX Hpeanpustiii. CXeMbl U OCHOBHBIC
MpoLecChl MPOU3BOJCTBA Mapa, BOIbI U APYIHX TEIUIOHOCUTENEH B KOTJaX. TeIoBble CXE€Mbl KOTEIbHBIX
arperatoB, pa0OoTalIIMX Ha rasze, Ma3yTe, TBEPAOM TBUICBHIHOM TOIUIMBE, OTXOIANIMX Ta3ax
TEXHOJIOTHUECKHX arperaToB. [[pyHIMIT KOMIIOHOBKY MTOBEPXHOCTEH HArpeBa Mo XOAY MPOJYKTOB CTOPAHUS.
[TapooOpa3yromiue noBepxHOCTH HarpeBa. KOHCTpYKIMM TOMOYHBIX 3KpaHOB. CXeMbl BKIIOUYEHHUS IMaHeen
9KPaHOB, YCIOBHS WX pabOThl. MeTOIbl TOBBINIEHWE HAIEKHOCTH TOIMOYHBIX IKPaHOB. KOHBEKTHBHBIC
WCMIApUTENIbHBIE TIOBEPXHOCTH HAarpeBa MW  MapomeperpeBaTelid; paJAHAllMOHHBIE ©  [IUPMOBBIC
naporneperpeBaTelid yCJIoBus padoTel MeTayuia TpyO. [laponeperpeBaTesiu KOTJIOB M CXEMbI MX BKIIFOUCHHS B
ra3oBbIi TPAaKT. MeToabl peryiaupoBaHus TeMIIEpaTyphl eperpeBa napa. BoasHele 3KOHOMal3€epbl KOTIOB.
Tumel, Mapku, mapamMeTpbl M TPOU3BOJUTEIHHOCTh KOTEIBHBIX arperatoB. (OCHOBHBIC XapaKTEPUCTHKHU
MapoBOro KOTJa, KiIacCH(pUKallUui M MapKUPOBKAa IMapoBbIX KOTIOB. OCHOBHBIE XapaKTEPUCTHUKH,
KIIACCU(UKAIMsI ¥ MapKHPOBKA BoJIOrpeliHbIX KOoToB. (OOIIee ypaBHEHHE TEIUIOBOTO OaliaHca.
Pacnonaraemast u nomne3Ho 3arpadeHHas Terwuiora. [lotepu Temnorel u ux omnpeaeneHue. Teruosoi KILJI
komiia. CamonorpeOienue sHepruu u dHepreruueckuii KIIJ[ koTenbHOM YCTAaHOBKH. DKCEpPreTHUYeCKHi
oananc u KI1J] xotna
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21

TenmoBo#t 6ananc kotenbHOH yctaHOBKH. [loTepn temnotsr u KIIJ[ xorensHOTO arperarta. KoHCTpyKTHBHBIE
CXEMBI NTAPOBBIX KOTJIOB C €CTECTBEHHON LUPKYIALMEH, IPSIMOTOYHBIX U ¢ MHOTOKPATHONW NPUHYIUTEIbHOM
mupkysinueid. BomorpeiiHsle m mapoBoporpeliHsie KOTibl. [laporazoBble ycTaHOBKH. KOTibl HempsiMoro
JEHCTBUS M C HEBOASHBIMU TEIUIOHOCUTESIMU. KOTIBI Ha OTXOAAIIMX ra3aX TEXHOJOTMYECKHX YCTaHOBOK.
Kotinel, ucnone3yromue TeIIOTy TEXHOJIOTHYECKOro Npoaykra. KoHCTpyKIuy, BBIOOP U pacdeT TOMOYHBIX
YCTPOMCTB Ul CXKUTAHMSI Ta30BOr0, JKUAKOro, TBepaoro Ttomiuue. Kmaccudukamus, XapakTepUCTHKH U
MOKa3aTenyd TOMOK il CKHWranus ToruimB. C)KuraHue ra3oBoro TorumBa. Kiaccuukamus ropenok s
ra3oBOro TOIUIMBA. Pa3MELICHUE TOPEIOK, BO3AYIIHbIE PETUCTPHI, 3amaibHble yCTpoicTBa. OCHOBBI pacdera
ra3oBbIX ropenok. CxuraHue ra3oBoro TOIUIMBA ¢ HU3KOH M BBICOKOHM TEIUIOTOM cropaHus. C:kuranue rasa
COBMECTHO C JIpYTHMH BuaaMu TorunB. [IpegoTBpanienue oOpa3oBaHusi 1 yMEHbIIIEHHE BPEIHBIX BHIOPOCOB
NpU CKUTaHWUU TAa30BOTO TOTUTUBAa. OCOOCHHOCTH CIKUTAHUSI )KUAKOTO TOIUIMBa. MexaHu3M mpotecca. Tonku
JUISL CXKUTaHMS KHUIKOTO TOIJIMBA U UX XapakTepucTHku. Kinaccudukanus cinoeBbX TOMOK. XapaKTEPUCTUKI
mporecca TopeHHs ToruBa. MexaHuueckne QOpcyHKH, (OPCYHKM C pachbUIMBAIOUICl  CpeloH,
KoMOuHHpOoBaHHbIE opcyHKU. DakTOPbI, BIMUAIONIME HA PACTbUI TOIUIMBA B ¢opcyHKkax. KomOunupoBanue
ra3o-Ma3yTHbIE TOPEJIKU KOTJIOB. TONKH ISl CKUTaHUs TBEPIOrO TOIUIMBA B INIOTHOM ciioe. Kimaccuduxanus
CHOCO0OB CHKUTaHUsI TBEPIAOTO TOIUIMBA. MeXaHW4YeCKUe TONKH € LEMTHBIMH perieTkaMu. CKUraHue TBEpAOTO
TOIUJIMBA B KUIISAILIEM cJioe. XapaKTePUCTUKHU CIIOEBBIX TOMOK M OCHOBBI HX pacuera. Tomnku s GpakeIbHOTO
CKWI'aHUSl YrojbHOM mbuIM. LIUKIIOHHBIE M BHUXpEBbIE TONKHU. TONKM C TBEPABIM U KHUIKUM
HUTAKOyJaJeHueM. [ Openkn Ansi CKUraHus TBEpAOTO MBUICBHIHOIO TOIUIMBA. BiusiHME BIaXHOCTH,
30JILHOCTH, BBIXOJa JIETYYWX W TEIUIOTHl CTrOpaHHs TOIUIMBA HA KOHCTPYKIMIO TOIMOYHON Kamepshl.
Maremarndeckass MOZETb TOPEHUSI YTOJbHOW MBUIM. OCOOEHHOCTH M OpPTaHH3AlUsl CKUTAHUS Pa3INnIHBIX
NPOMBIIIEHHBIX OTXOJOB- Ta30BbIX, JKUAKUX M TBEpAbIX. BOIpochl OXxpaHbl TpyAa HpU 3KCIUTyaTalUH
MBUICYTOJBHBIX TOTOK. MarepuaibHblli OanaHc mporecca roperus. Koadduimentsl pacxona (M30bITKA)
Bo3ayxa. OmnpeneneHre pacxoaa KHCIopoa U Bo3ayxa Juist roperusi. CoctaB M 00beM POTYKTOB CTOPAHHSI.
OcHOBHOE ypaBHEHHE T'OpEHHUS. YpaBHEHHE HEMOJHOro ropeHus. TemnoBoil OajaHc mporecca TOpEeHHs.
OHTanenusg BO3AyXa M TNPOAYKTOB cropaHus. JmarpamMma sSHTanblmus - Temreparypa. Juccommarnus
NPOJYKTOB cropaHusi. TeopeTuueckas W JICHCTBUTENbHAs TEMIIEPAaTypbl TOpeHHs. [ OMOreHHoe W
rereporeHHoe ropenue. CKOpOCTh PEeakUHMu TOpEeHHusl. 3aBUCHUMOCTb PEaKLUHW TOPEHHs OT TEeMIIEpaTyphl,
JaBJieHUs, cocTaBa roprooueil cmecn. (CaMOBOCIUIAMEHEHHE M BOCIUIAMEHEHHME TOpIOYed CMecH.
CmMmeceobOpa3oBanue, MOJIEKYIIsipHas U TypOyseHTHas auddy3un B nmorokax. Kunerndeckas, nuddysnonnas
U TPOMEKYTOUYHass oOJIaCTH TOpeHHs. PacnpocTpaHeHHe INIaMEHH B TOIUTMBOBO3AYIIHBIX IOTOKAX.
MHTEeHCUBHOCTD BBITOpPaHUS TOTUIUBA.
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Pazoen 2

TemoBoii 6ananc kotenbHON ycraHoBKH. [lotepu Temnotsl n KITJI korensHoOTro arperata. KoHCTpyKTHBHBIE
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CXEMBI ITapOBBIX KOTJIOB C €CTECTBEHHON IUPKYISAINCH, IPIMOTOYHBIX W ¢ MHOTOKPATHON MPHHYIUTEILHON
uupkyisinve. Bogorpeitnele n nmapoBogorpeiinsle koTibl. IlaporasoBsle ycraHoBku. Kotibel HempsiMoro
JEHCTBUS M C HEBOASIHBIMU TEIJIOHOCUTESIMH. KOTIBI Ha OTXOZSIINX Ta3aX TEXHOJOTHYECKHX YCTaHOBOK.
Kotnpl, cnonp3yromye TemIoTy TEXHOIOTHYECKOro npoaykTa. KoHCTpyKunu, BEIOOp M pacdeT TOTOYHBIX
YCTPOWCTB Ul CKUTAHMS Ta30BOTO, KUAKOTO, TBepAoro TorumB. Kiaccudukarnms, XapaKTepUCTHKHA M
MOKa3aTenyd TOMOK Ui CXKHWraHus TOminB. C)KMraHWe Ta3oBOro TommBa. Kiaccudukanms ropenok ajs
ra3oBOro TOIUIMBA. pa3MelIeHUE TOPEIOK, BO3AYIIHBIE PETUCTPHI, 3amanbHble yCTpoicTBa. OCHOBBI pacyera
ra3oBbIX TopenoK. CKUraHue Ta30BOTO TOIUTMBA C HU3KOH M BBICOKOHM TEIIOTOH cropanus. C:kuranue rasa
COBMECTHO C JIpyTMMHU BUIaMH TorutuB. [IpenoTBpamnieniie oOpa3oBaHus H yMEHBIICHHE BPEIHBIX BEIOPOCOB
NpY C)KUTaHUH Ta30BOTO TOTTNBA. OCOOCHHOCTHU CKUTAHMS JKUAKOTO TOTUTMBa. MexaHu3M mpornecca. Tonku
JUTSL CKUTaHMS JKUIKOTO TOTUTMBA M UX XapaKTepUCTUKH. Kitaccupukanus cloeBbIX TOMOK. XapaKTepUCTUKU
mporecca TOpeHHs TomwmBa. Mexanndeckne (OpPCyHKH, (OPCYHKHM C pacHbUIMBAIONICH —Cpeow,
KoMOWHHpOBaHHbBIE (hopcyHKU. DakTOPbI, BIMUAIONIME HA PACTbUI TOIUIMBA B ¢opcyHKax. KomOunupoBanue
ra30-Ma3yTHbIe TOPEJIKH KOTJIOB. TOIKHM AJIsl CKUTraHHUS TBEPAOTo TOILUIMBA B IIIOTHOM ciioe. Knaccudukarust
CIIOCOOO0B CHKUTAHMS TBEPAOTO TOIUTMBA. MeXaHWYeCKHe TOIKH C LEeTHBIMH pemeTkaMu. CKUraHue TBEpIoro
TOIUTMBA B KHILAIIEM CJI0€. XapaKTePHCTHKU CIIOEBBIX TOIIOK M OCHOBHI HX pacyera. Tomku s (akersHOro
CKWT'aHUSl YrojbHOM TbUIM. LIWKIIOHHBIE M BHXpEBbIE TOMKH. TOMKKM C TBEPABIM U KUIKUM
IUTaKOy/alIeHHeM. ['OpenKku Uil CKWTaHWS TBEPAOro IBUIEBUAHOIO TOIUIMBA. BiusSHME BIaXXHOCTH,
30JIbHOCTH, BBIXO/Ia JICTYYMX M TEIUIOTHl CrOpaHWsl TOIUIMBA HA KOHCTPYKIHMIO TOIIOYHOH KaMmephl.
Maremarudeckass MOAETb TOPEHUSI YroJibHOW TbUTM. OCOOCHHOCTH M OpPTraHW3alysl CKUTAHUS Pa3InIHBIX
MPOMBIIIIIEHHBIX OTXOJIOB- Ta30BBIX, JKWJAKHX M TBEpABIX. BOMpOCH OXpaHBl TpyAa NpU IKCIUTyaTaluu
MBUICYTOJMBHBIX TOTIOK. MarepuansHbId OanaHc mporecca roperns. Koaddummentsr pacxona (M30bITKA)
Bo3ayxa. OmnpeneneHre pacxoaa KHcaopoaa u Bo3ayxa st ropernsi. CoctaB M 00beM IPOJYKTOB CTOPAHUSI.
OcHOBHOE ypaBHEHHE TOpEHHUs. YpaBHEHHE HETOJHOrO ropeHws. TemnoBoil OajaHc mporecca TOpPEeHUs.
OHTanenusg BO3AyXa M NPOAYKTOB cropaHus. JmarpamMma sSHTanblus - Temreparypa. Juccommarnus
NPOJIYKTOB cropanus. Teopernueckas | JEHCTBUTENbHAs TEMIIEpPAaTypbl TOpPEeHHUs. [ OMOreHHOe W
rereporeHHoe ropeHue. CKOpPOCTh peaklul TOpeHHs.. 3aBUCHMOCTh PEaKIMd TOPEHHUS OT TeMIIEpaTyphl,
JaBJieHUs, cocTaBa roprooueil cmecn. (CaMOBOCIUIAMEHEHHE M BOCIUIAMEHEHHME TOpIOYed CMecH.
CwMmeceobpa3oBaHue, MOJIEKYJIsIpHas U TypOyneHTHas nud¢y3un B norokax. Kunernueckas, nuddysnonnas
U TIPOMEKYyTOuYHass oO0JIacTH TopeHHs. PacmpocTpaHeHHe TIJIaMEHH B TOIUTMBOBO3AYIIHBIX IOTOKAX.
WHTEeHCUBHOCTD BBHITOPAHUS TOTUTHBA.

W-TIK-2.1
W-TIK-2.2
UJI-TIK-2.3
TIK-3:

W-TIK-3.1
UJI-TIK-3.2
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NunuBuyanbHbIe
JOMAIITHUE 3aJIaHus

WunuBumyansHbie JOMANTHAC 33 aHsI

OHpe,I[eJ'II/ITI) pacquHHﬁ pacxoJ TOIJIMBA, IMMOAABACMOI0O B TOMNOYHYH KaMCpy HapOBOro KOTCIBLHOI'O

TIK-2:
NJI-TIK-2.1
WUJI-TIK-2.2
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arperara. JlaHHbIe I pacdera 6epyTcs U3 Ta0u. 1, 2 A KaKAoro BapuaHTa JaHHOM 3afaun. Bun TommBa,

00BEeMBI IPOAYKTOB CTOPAHISI M BO3AyXa OMPEAeIIIIOTCS TI0 Tociennel mudpe mudpa.

Tabumna 1
Hcxonaele nanusle K 3amaye 1
Bapuant b i Husmas Teopernuecknii | TeopeTHYECKHH
(mocnenHas acceit, Mapka TEIIOTA pet p
MECTOPO#/ICHHE o0beM BO3IYXA, 00nLEM raza,
undpa TOIIHBA CropaHu, VO af) VO
wmdpa) TOIUIHBA Qri , KJTa/xr pe M7/KT s M7/KT
0 Ky3Henxuii 22860 6,01 6.58
1 " r 25250 6,56 7,08
2 " ocC 27420 7.31 7,72
3 " 1CC 23570 6,2 6,70
4 " T 25120 6,95 7.37
5 " K 18760 5.07 547
0 " KK 19850 5,39 5,78
7 ApKaraiMHcKoe i 19090 5,09 5,71
8 MHHYCHHCKHIi b 20100 5,30 5,84
9 YepeMXOBCKOE i 17880 4,75 5,24

JlononHHUTENbHBIE HCXOAHBIC JaHHBIE ONPEACISIOTCS 110
npennocnennei nudpe mudpa.

Tabnuna 2

JlommomHUTEIbHBIE UCXOIHBIC JaHHBIC K 3a7a4e 1.

NJI-TIK-2.3
TIK-3:

UJI-TIK-3.1
UJI-TIK-3.2
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SEIE5 BB : Sol2E | 2 |TF|EEE

0 10 40 440 140 120 1.49 30 3 900

| 11 39 430 145 130 1.49 30 3 890

2 12 40 440 150 140 1,49 30 3 910

3 19 39 450 140 130 1,33 30 3 890

4 20 40 430 145 140 1,33 30 3 900

5 21 39 440 150 120 1,33 30 3 910

] 58 100 520 190 120 1,33 30 3 980

7 59 110 510 200 130 1,33 30 3 990

8 60 100 520 210 140 1,33 30 3 1000

9 0l 110 530 190 140 1,33 30 3 1030

3anaua 2

OHpe)IeJII/ITI) IMMOBEPXHOCTh Harp€Ba KOHBCKTHUBHOI'O IApOIICPETrpeBATCIIA 663 yue€Ta BJIMUAHHUA JIYHYHUCTOTO
TEIUIa W3 TOIKH, WCIONB3ys aaHHble 3amadn 1. Koaddumment n30biTKa BO3MyXa B Ta30XOJe IMepen
maporeperpenaresneM o'me=1,2; mpucoc Bo3ayxa B razoxoe napomneperpesatens Aame=0,03.

Tabmuna 3
HcxonHble naHHBIE K 3a1a4e 2
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[TonpaBouHslit Ko3pdULHEHT 114
Bapuant ) Koadguument Tennonepesauu
OTNpeacACHHA TEMIICPAaTYPHOTO Hanopa
(mpeanocneaHas PH cxeMe naponeperpeBares,
uHppa muppa) ] k, Br/(m” K)
NoCIeI0oBaATCIBHO-CMEIIAHHOID TOKA, W
0 0,95 30
1 0.96 51
2 0,97 52
3 0.98 33
4 0.95 54
5 0.96 55
6 0,97 56
7 0.98 57
8 0.95 58
9 0.96 59
3amgayga 3

Omnpenenuts NOBEPXHOCTh HarpeBa BOJASHOI'O SKOHOMAai3epa 2-ii CTyNEHH MO MOIYyYEHHBIM pe3yjbTaTam
pacueroB 3a1a4 1 u 2.

Tabnuma 4
HcxonHble naHHBIE K 3a1a4€e 3
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BapyarT Temneparypa Bemrumsa nprcoca Koadhduimenr

l: P MHTATEIRHOI BOOBI X0JIOIHOTO BO3IVXA TEILTOI E[EHHT-IH BOIAHOID
DEEJT:H“:JH:H Ha BXxojge B BD 2-ficr., | A A 3KOHOMaji3epa 2-H cT.,
wigpa mmpa) t'.°C Oles k, Br/(M* K)

0 200 0.08 45

1 195 0,08 46

2 200 0.08 47

3 205 0.02 48

4 200 0.02 49

5 200 0.02 50

0 265 0,02 51

7 270 0.02 52

8 270 0.02 53

9 275 0.02 54

24

TectupoBanme (pa3aen
1)

IIpumep TecTa BXOAHOTO KOHTPOJIS IO TUCITUTIIINHE.

1. Yro siBIIsIeTCS IPUYMHON BOZHUKHOBEHHS CBOOOTHON KOHBEKITUHM OKOJIO HATPETOTO TeNa, HaXOISAIIETOCS B
Bo3nmyxe? 1. 3aBUCHUMOCTh BA3KOCTH BO3AyXa OT TEMIIEPATypsl. 2. Pa3nmune TerionpoBoJHOCTEH MaTepraia
MJIACTUHBI U BO3yXa. 3. 3aBUCUMOCTh INIOTHOCTH BO3/yXa OT TeMIlepaTyphsl. 4. 3aBUCUMOCTh
TETUTONPOBOIHOCTH BO3/yXa OT TeMIepaTypsl. 5. Hamudre rpagneHTa ruipoCTaTHIEeCKOTO IaBIeHHs. 2.
Kaxoe 13 nepeunciieHHbIX YCIIOBUI He SBJIseTCS 00s3aTeTbHBIM /ISl BOSHUKHOBEHUS TPaBUTAIIMOHHON
cBoOoaHOM KoHBekiMu? 1. Hamnuue cunbl TshkecTH. 2. 3aBUCUMOCTD IUIOTHOCTH OT TEMIIEPATypPhI. 3.
HepaBHOMepHOCTH TEMIIEPaTypHOTO MO B )KUAKOCTHU. 4. 3aBUCUMOCTH BSI3KOCTU OT TeMriepaTypsl. 3. Kakoe
U3 TIEPEYUCIICHHBIX HIKE YTBEPKACHUN sBisieTcss HeBepHBIM ? 1. KoadpuimeHT TernnooTnauu 3aBUCHT OT
TEIIO(QU3NYECKUX CBOKCTB KHUAKOCTH. 2. KO3 hHUIMEHT TeII00TAaul 3aBUCUT OT TEMIIEpaTyp CTEHKU U
skuakoct. 3. KoadduimeHT Temootauu SBisieTcs TEIIoQU3nIeCKUM CBOMCTBOM TEIJIOHOCHTENSL. 4.

TIK-2:

WI-TIK-2.1
WUI-TIK-2.2
WUO-TIK-2.3
TIK-3:

WUO-TIK-3.1
WUI-TIK-3.2




53

Koaddurment termootaadn yBeInauBaeTCs MPH YMEHBIIEHUH BI3KOCTH XKUAKOCTH. 5. Koaddumment
TEIUIOOTIAYH YBEITMIMBACTCS TIPH YBEITHMYESHUH TEIIOMPOBOTHOCTH KHUAKOCTH. 6. Bece yTBepKIeHUS BEpHBI.
4. OT KaKkoro u3 MepevrciIeHHbIX TapaMeTPOB He 3aBUCHT KOI(D(DHUIMEHT TEIIOOTAAYH IPH CBOOOTHON
KOHBEKIIMHU B ra3e y BEPTHKAJIbHOIN N30TepMHYECKOH mnacTHHBI? 1. Y ienbHas TEerIoeMKOCTh rasa 2.

VY nenpHast TETIOEMKOCTS TuTacTHHEI 3. TerronpoBogHocTh ra3a 4. KoaddurmeaT 00beMHOT0 pacimupeHus
raza 5. Beicota muiactunst 5. [Ipn yBenmnueHHH KaKoro U3 IepeunClICHHbIX TapaMeTPOB YMEHBIACTCS

K03(p PULIMEHT TEMIOOTAAYM B YCIOBHAX CBOOOIHOW KOHBEKLMH B xkuaKocTU? 1. TemnonpoBogHoOCTh
)kuakoct 2. KoaddummeHT 00beMHOTO pacIupeHus )KUIKOCTH 3. Term1oeMKoCTh KUAKOCTH 4. BA3KOCTh
kuakoctu 6. Kakoit u3 mapameTpoB He sSBisieTcs (U3NIECKUM CBOHCTBOM TETUIOHOCHUTEIS, a 3aBHCHT OT
ycnoBuit Teruiooomena? 1. TemonpoBoanocTs 2. JluHaMudeckast BI3KOCTh 3. Y aebHas TEIIOEMKOCTD 4.
Koaddumment odremuoro pactmmpenns 5. Koaddumuent termooraadn 7. B kakux yCIIOBUSX MTPOUCXOIHUT
TeruIo00MeH MoBepxHOCTH co cpenoi? 1. CBoOoaHAs KOHBEKIUS B BO3IyXe 2. BEIHYK/IeHHas! KOHBEKIIHA B
Bo3ayxe mpu ckopoctu 10 M/c 3. CBoOOHASI KOHBEKIUS B BoJie 4. BhIHYKIeHHAas KOHBEKIIHS B BOJIC 8.
VYkakute HeMpaBWIbHYIO eIWHUIY n3MepeHust: 1. TemnoBoii notok - Bt 2. Temnonposoanocts - Br/(M.K) 3.
VaensHas TermioeMKocTs - Jx/(kr.K) 4. II1oTHOCTE TeImoBoro motoka - Br/m**2 5. TemroBoe
compotunenne - B1/K 6. Koaddumment remnoornaun - Br/(Mm**2.K) 9. BeiGepure npaBuIbHYIO € THHUILY
u3Mepenus tertonporoauoctu: 1. Jlx/(M.K) 2. Br/K 3. Br/(M**2.K) 4. B1/(M.K) 5. JIx/(M**2.K) 6. B1.K/m
10. Beibepure npaBuiIbHYIO eAMHAILY U3MepeHust Kodddurmenta termootnayn: 1. Jx/(m.K) 2. Br/K 3.
Bt/(Mm**2.K) 4. Bt/(M.K) 5. JIxx/(M**2.K) 6. Bt.K/™m

25

TectupoBanue (pa3aen
1,2,3)

1.[An1s1 cHYKEHUS TaBJICHUsI Tapa 10 He00X0IUMOT0 TEXHOJIOTHUECKOMY OTPEOHUTEINIO B
MPOU3BOJCTBEHHBIX KOTEIBHBIX HCIIOIB3YETCsI

1.measpatop;

2.peAyKIMOHHAsA yCTaHOBKA;

3.pacmypuTeNs HEPEPHIBHON MPOTYBKH.
2. Kaxkoif pacxon TermaoTsl He00X0AUM, YTOObI HAarpeTh XUMHUYECKH OUMILEHHYIO BOAY B OJOIPEBaTENe OT
50 °C g0 70 °C? Pacxoa XUMHUYECKH OYHUIICHHOW BOJBI 5 KI/C. TeIoeMKOCTh BOJIbI IPUHSATH paBHOH 4,2
k/[x/(xr-°C). IloTepsiMu TETTOTHI B MOAOTpEBaTENE peHEOPEYb.

1. 360 xBT;

2. 420 xBr;

3. 525 kBrT;
3. HacThlo KaKoro TpakTa KOTEJIbHOH yCTaHOBKH siBiIsieTca Oapaban?

1. TOIIMBHOTO;

2.1MapoBOASTHOTO;

3.ra30BO3IyIIHOTO;
4. 3a cuer yero MPOUCXOAMT ABMKECHUE BOJIBI M IAPOBOJISTHONW CMECH B HCIIAPUTENBHON cucTeMe OapadaHHbIX

TIK-2:
WNJI-TIK-2.1
W-TIK-2.2
WNJI-TIK-2.3
TIK-3:
WJI-TIK-3.1
WJI-TIK-3.2 T1IK-2:
WNJI-TIK-2.1
WNJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:
WUI-TIK-3.1
WNJI-TIK-3.2
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KOTJIOB C €CTECTBEHHOHN IUPKYIISAIIUEH?

1.3a cueT pabOTHI HUPKYIALUOHHOTO HACOCA,

2.3a CYEeT TOTO, YTO TUIOTHOCTH BOABI B HEOOOTPEBaEMBIX TpyOax OOJbLIe MUIOTHOCTH MAapOBOASHON CMECH
B 000TrpeBacMbIX TpyOax;

3.3a cyeT TOro, YTO INIOTHOCTh BOZBI B HEOOOTpEeBaeMbIX TpyOax MEHbIIIE INIOTHOCTH NMAPOBOISHON CMECH
B 000TrpeBaeMbIX TpyOax;
5. K xkakoMy Tumy KOTJIOB 110 XapakTepy JBUKEHHS BOJBI, TAPOBOASHON cMecHu U mapa oTHocuTcs koten JE-
25-14I'M?

1.6apabaHHEII ¢ €CTECTBEHHOW LUPKYJIISAIHEH;

2.6apabaHHbBI ¢ MHOTOKPATHOH MPUHYIUTEIBHON HUPKYIIAHCH;

3.psIMOTOYHBIH;
.6. B xoTne 5KpaHsbl, pa3MeIeHHbIE HAa CTEHAX TOTKH, SIBJISIOTCS

1.TOJIBKO KOHBEKTUBHBIMHU ITOBEPXHOCTSAMU;

2.TOJIBKO paguallMOHHBIMU IOBEPXHOCTAMU;

3.MOTyT OBITh KOHBEKTUBHBIMU WJIN PaJAUALIIOHHBIMU TIOBEPXHOCTSAMU;
7. Ilap B maponeperpeBaTenie MOXET OBITh TIEPErPET 3a CUET

1.TennmooOMeHa U3 TydeHHEeM JIMOO KOHBEKTHBHOTO TETMNIO0OMEHA ¢ MPOJAYKTaMH CTOpaHHs TOIUTUBA,

2.TemooOMeHa U3Iy4eHHEM JIM0O0 3a CYET CMELICHUs ¢ YaCThIO IPOAYKTOB CrOPaHHUs TOILIUBA,

3.TerurooOMeHa H3ITydeHHeM, JTH00 KOHBEKTHBHOTO TEII000MeHa, 1100 32 CUET CMEIICHHS C YaCThIO
MPOAYKTOB CTOpaHUs TOIUINBA;
8. Jlyist wero mpenHa3HavYeH BOASHOM SKOHOMa3ep?

1.1 moorpeBa NUTATEILHOM BOABI IIEPEA €€ MOCTYIUIEHHEM B UCTIAPUTENIbHYIO YacTh KOTJIA 3a CUET
WCIIOJIb30BaHMsI TETUIOTH KOHIEHCAIMH BOASHOTO Tapa;

2.JU1s1 TIOIOTpEBA MUTATENIbHOM BOABI TIEpE €€ TIOCTYIUIEHHEM B HCTIAPUTENBHYIO YacTh KOTJIA 33 CUET
MCIIOJIb30BaHMs (PU3NUECKON TEIUIOTHI IEPErpeToro napa;

3.17151 MoOrpeBa MUTATEIbHOM BOMIBI IIEpe €€ MOCTYIUIEHHEM B MCTIAPUTENIbHYIO YacTh KOTJIA 3a CUET
WCIIOJIb30BaHMs TEIUIOTHI POAYKTOB CrOPaHMsI OPTraHMYECKOro TOTUIMBA.
9. I'me B BOIOTpefHOM KOTJIE OOBIYHO Pa3MENIaloT MaporeperpeBaTels?

1.Ha BBIXOJIE M3 TOTIOYHOM KaMephl MM B KOHBEKTHBHOM Ia30X0/I€;

2 .MCKITIOYUTENFHO B KOHBEKTUBHOM T'a30XO0/I€;

3.B BOAOTPENHBIX KOTJIAX HE MPEyCMOTPEH MaporeperpeBaTeb.
10. C xakoil 1enbio OCYILECTBISAETCS HENPEPhIBHAS PO yBKa KoTia?

1.1t ynaneHus pacTBOPEHHBIX B KOTIIOBOH BOJIE COJIEH;

2.1 yAaNeHus [IuTaMa, OCEBIIETO B JIEMEHTaxX KOTa;

3.JUIsl CHW)KEHHUS JABJICHUs I1apa Ha BBIXOJIE U3 KOTJIA;
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.11. C xaKkoii 11eTTpI0 OCYIIECTBISIETCS IeproAnYecKast poayBKa KoTia?

1.17151 ynaneHus: paCTBOPEHHBIX B KOTJIOBOM BOJZIE COJIEH;

2.1 yAaNeH!s [IUTaMa, OCEBIIIETO B AJIEMEHTax KOTJa;

3.1U1s CHWO)KEHHUS AaBJIEHH Mapa Ha BBIXOJIE U3 KOTJa.
12. Yto BXOIUT B 33724y TOBEPOYHOTO pacyeTa KoTia?

1.onpeaenenue K11/ xotna, pacxona TOIUMBa, NapaMeTPOB TEMJIOHOCUTENIEH HA TPaHHUIIAX BCEX
IIOBEPXHOCTEHN HArpeBa;

2.ompeneneHne pacxo/ia TOIUIHBA, Pa3MEPOB TIOBEPXHOCTEH HarpeBa, mapaMeTpOB TETTIOHOCHTENIEH Ha
TPpaHUIAX BCEX IMMOBEPXHOCTEH HArpeBa;

3.onpenenenue KIIJ kotna, pazMepoB OBEpXHOCTEN HarpeBa, apaMeTpoB TEMJIOHOCUTENEH Ha
TpaHUIAX BCEX MTOBEPXHOCTEN HArpeBa.
13. Kakas u3 cTareld moTeph TEIUIOTHI B KOTIIE SIBIACTCS HAMOOIBITIE?

l.HOTepﬂ TCIUIOTHI C YXOAAIINMU Ira3aMu;

2.HOTepH TEIUIOTHI OT XMMHUYECKOM HEITOJIHOTHI ropeHus,

3.moTeps TeTUIOTH OT MEXaHUYECKOW HETIOTHOTHI TOPEHUS;
14. Yem oOyciioBieHa MOTEPsI TEIUIOTHI OT MEXaHUIECKON HETIOTHOTHI TOPEHUs?

l.TeM, 4TO TeMIIEpaTypa NPpOAYKTOB CropaHus, NOKHJAAOMINX KOTEJI, BBIIIC TEMIICPATYPhI OKPYKAIOIIETO
BO3/yXa,;

2.HaTM4reM B YXOISIIUX MPOIYKTax cropaHus roprounx razos CO, H,, CHy;

3. HaJIM4YHMEM B OYaroBBIX OCTaTKaX TBCPAbIX I'OPHOYNX YaCTHIL,
15. Kakum obpazom omnpenensercs KI1/1 OpyTTo koTia 1o ypaBHeHHI0 00paTHOro Oajianca?

L1 :%10(;
2.1, =100—(0p + 05 +0 +0 +0);
3.W—Q+Q%+%+Q+Q%10c;

16. IloHOE KOMMYECTBO TEIUIOTHI, MTOJIE3HO UCTIONb3yeMoe B BojorpeitHoM kotie — 100 MBT. Koadpunment
MOJIe3HOTO0 JieHcTBHs KoTiaa — 90 %. Onpenenute pacxo] NPUPOIHOTo Trasa, MoJaBaeMoro B TONKY KOTJa,
€CIIM ero TerIoTa cropanus pasHa 30 MJIx/m®. Terio, BHECEHHOE B TOMKY TOIIMBOM M BO3LYXOM IIPH €TI0
MOJOTPEBE BHE KOTJA, HE yYUTHIBATS.

1.3,3 M%c;

2.0,27 M¥c;

3. 0,9 M/c;
17. Yem omnpezensieTcsi BBIOOP BBICOTHI ABIMOBOM TPyOBI?
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1.o6ecrieuenneM pacceMBaHMS BPEIHBIX BEIIECTB J0 JOMYCTUMBIX CAHUTAPHBIMA HOpMaMH
KOHIIEHTpaIMi B 30HE HAXOXKJCHUSI JIIOACH;

2.MOJTHBIM JTaBJICHUEM JABIMOCOCA;

3.0ecrieueHUEeM pacCenBaHuUs BPEIHBIX BEIIECTB JI0 IOMYCTHMBIX CAHUTAPHBIMU HOPMaMU KOHIICHTPAIIHI
B 30HE HAXOX/ICHUS JIIOJICH ¥ MTOJIHBIM JaBICHUEM JIBIMOCOCA;

18. B xakux ammaparax BbIJCICHUE TBEPABIX IPUMECEH, CONEPIKAIIMXCS B ra3ax, MPOUCXOIUT O]
JIeCTBHEM IIEHTPOOESKHBIX CHII?

1.B ocaMTENBbHBIX KaMepax;

2.B IIUKJIOHAX;

3.B aneKkTpopuIbTpax.

19. B kakoM u3 NEPCUUCICHHBIX HUXKE allllapaTOB OTACJICHNUE YaCTHUI 30JIbl U IIBIJIX OT IIOTOKA ra3oB
IMPOUCXOUT IMPU HENOCPECACTBCHHOM KOHTAKTEC 3aIllbUICHHBIX I'a30B C )KI/I)Z[KOCTLIO?

1.HacamouHEI cCKpy0OOep;

2 .ITUKJIOH;

3.ocaguTeNbHas Kamepa.

26

Pedepat/moxmnan c
npe3eHTanuei (pasaen
1,2,3)

1. Passurue xomoctpoenus B Poccun.

2. Cranosnenue koraoctpoenuss B CCCP, Hay4HO-HCCIIEI0BATENBCKUE HHCTUTYTHI M KOTJIIOCTPOUTEIIbHBIE
3aBOABI.

3. Pasurme mapameTpoB KOTJIOB B Poccuu u 3a pyGe:xkHOM.

4. BnusiHWE BH/A M CBOWCTB TOIUIUB HA KOHCTPYKIIUH KOTJIOB.

5. 3ajaum u cojepKaHue IUCIHHUILTHHBI, €€ POJib B (POPMUPOBAHUH HHKEHEPA-TEIIIOIHEPTETHKA.

6. KoHCTpyKTHBHAs CXeMa COBPEMEHHOI'O MIaPOBOT0 KOT/IA, XapaKTEPUCTUKA TIPOLIECCOB, IPOUCXOISIINX B
koTiie. BogonapoBeie cxeMbl 6apabaHHOro M MPSIMOTOYHOrO KOTJIOB. PaboTa koTna moj pa3peskeHueM U HOA
HaJTyBOM (Ta30BO3AYIIHBIN TPAKT).

7. Baxweiimme XapaKTEPUCTHKU TOIUIUB, WX BO3JEHCTBHE HAa YCJIOBUS C)KUTAHUs TOIUIMBA U PaboOTy
MOBEPXHOCTEN KOTIIA.

8. TemnoBoii 6ananc mapoBoro kotia, onpezaencaue KI1/I, XapakTepUCTHKH TEIUIOBBIX TOTEPb.

9. OcobeHHOCTH pacueTa PaJMallMOHHOIO TEIIOOOMEHA B TOIMOYHBIX KamepaxX. OCHOBHBIE ypaBHEHWU,
k03¢ puLMeHT TeroBoi 3((EKTUBHOCTH, CTENEHb YEPHOTHI (hakena W TONKH, pacdeT MOBEPXHOCTU CTEH
TOIIOYHOH KaMephl.

10. +TemmepaTypHblil pesKMM TOMOYHON Kamepbl. OCHOBHBIE TEIJIOBLIE XapPAKTEPUCTHUKU TONKH - TETIOBBIE
HanpsDKEHUs] TONMOYHOrO 00beMa M CEYEHHUs! TONKH, UX CBSI3b C BBHITOPAHMEM TOIUIMBA M pacHpeie’cHUuEM

TIK-2:

WI-TIK-2.1
W-TIK-2.2
WJI-TIK-2.3
TIK-3:

WN/I-TIK-3.1
WJI-TIK-3.2
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TeMIeparyp ra3oB B cedeHuH. OpraHuzamusi TBEpPIOTO W JKHUAKOTO IIIAKOyAaJieHHs, OOOCHOBaHHE
KOHCTPYKTHBHBIX pPa3MepOB TOMOK. TeIUIOBbIe XapaKTEPUCTHKH M BEIOOP pa3MeEpOB TOMOK IS ra3a U Mas3yTa.
11. OcHoBHBIC KOHCTPYKIIUH TOTIOYHBIX KaMep ¢ (paKeIbHBIM CYKHTAaHUEM TOILTHBA.

12. OcoGennoct TEIOOOMEHAa B KOHBEKTHBHBIX IOBEPXHOCTAX HarpeBa. OCHOBHbBIE YypaBHEHHS,
TEMIIEPATypPHBIA HAIOP, KO PUIINEHT TeTUTOTIePEeIatm.

13. Kopposus noBepxHocTeil HarpeBa. M3HOC 1 3aHOC JIETy4el 307101 OBEPXHOCTEH HATPEBa.

14. PaamanmoHHBIE MOBEPXHOCTH GapabaHHBIX W MIPIMOTOYHBIX KOTIIOB.

15. TlpuHuounel  KOHCTPYKTHBHOTO  BBIMIONHEHHS  MApONEPErpeBaTe/bHBIX, JKOHOMAW3epHBIX  H
BO3/1yXOIOI0TPEBATENBHBIX TOBEPXHOCTEH.

16. TlociemoBaTelbHOCTh pa3MENIeH s MOBEPXHOCTH BJIOJb ra30BOTO TpakTa. [IPUHIMIBI ONTHMH3AIINH
KOMITOHOBKHY TIOBepXHOCTelH. ONOpHBIE pacueTHbIE TeMIIepaTyphl Ta30BOr0 TpakTa. TerioBas cxeMa KoTia.
17. Tapametpbl TeueHus: OMHO(PA3HOrO H ABYX(Aa3HOrO MOTOKOB. PEXKHUMBI TCUCHUs W CTPYKTypa
IBYX(ha3HOTO MMOTOKA.

18. W3menenue temreparypsl paboueil cpeisl U MeTauia TpyObl B pasiMYHBIX 30HAX TEIIOOOMEHA MpU
JMIOKPUTHYECKOM JaBieHWH. M3MeHeHHe Termopu3nuecKknx XapakTepUCTHK Cpenbl B 30HE MaKCHMAIBHOM
termnoemkocty npu CKJI.

19. Pexumbl u 001acTh YXYALIEHHOrO TemIooOMeHa. ObecnedeHre HaJEKHOTO TEMIIEPATYPHOIO peXHUMa
MTOBEPXHOCTEH HarpeBa MapoBBIX KOTIOB.

27

- KOHTpOJIbHas padoTa
(pazmen 1, 2)

1. Mecto U poib KOTENBHBIX YCTAHOBOK B CHCTEMaxX JHEProX03giCTBa MPOMBIIUICHHBIX MPEANPUATHHA. 2.
CoBpeMEeHHOE COCTOSIHME KOTJIOCTPOCHHMS AJISI HYXKI NPOMBILUICHHON TeruiosHepreTuku. 3. CocrosiHue M
NEepCHeKTUBbl pa3BUTUsl 3HepreTuku B PD. 4. Pomp TOC B ynmoBieTBOpeHHMH NOTPEOHOCTEH CTpaHbI B
JNEKTPHYECKOH H TerioBoil sHepruu. 5. Pomp ADC B y/IOBIETBOpPEHHH MMOTPEOHOCTEH CTpaHbl B
WIEKTPUUECKON M TemnoBo 3Hepruu. 6. OcHoBHble TeHieHIMM pa3BuTHd TOC. 7. IloHATHEe KOTenpHas
YCTaHOBKAa M ee cocTaBisifomye. 8. VICTOUHMKM 3HEPruM Ajsl KOTJIOB NMPOMBILUICHHBIX NpeaupusThi. 9.
Knaccudukanms HCTOYHUKOB SHEPTUU KOTENBHBIX arperatoB. 10. [IpupoHble 1 MCKYCCTBEHHBIE TOIUIMBA.
11. TerutoBble OTXOABI TEINIOTEXHOIOTHYECKUX TMpolieccoB. 12. [IpombllieHHbIE U OBITOBBIE OTXOJBI MPH
MIPOU3BOJICTBE AIEKTPUUECKOU U TEIUIOBOM sHepruu. 13. KoTen Kak MCTOYHMK 3arpsi3HEHUS OKpPYXKarolen
cpenpl. 14. OOmue TEXHOIOTHYECKHE CXEMbl KOTENLHBIX YCTAHOBOK IMPOMBIIDICHHBIX MPENNpUsiTHi. 15.
CxeMbl 1 OCHOBHBIC TIPOITECCHI POU3BOJICTBA Mapa, BOJLI U APYTUX TEIUIOHOCHUTENEH B KoTiax. 16. Obmiee
ypaBHEHHE TEIJIOBOro OanaHca kotia. 17. Ha3HaueHwe TEmsIOBOrOo M OKCEPreTHUECKOro OalaHCOB
KoTenbHOro arperata. 18. HazHauenuwe marepuanbHoro OanaHca mpolecca ropeHus Tormsa. 19. Pacuer
TEOPETUYECKH HEOOXOJMMOTO W JIGHCTBHUTENLHOTO PacXoJIOB BO3ayxa Ha ckuranue Torumsa. 20. Pacyer

TIK-2:

WNJI-TIK-2.1
WNJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:

WJI-TIK-3.1
NJI-TIK-3.2
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BBIXOJ]a M COCTaBa IMPOAYKTOB ropeHus: TommBa. 21. MatepuanbHble OanaHchl pabodux BEIIECTB B
KOTeNIbHOM arperare. 22. OOmee ypaBHEHHE TEIUIOBOTO M OKCEpreTHYecKkoro OamaHca KoTma. 23.
Pacrionaraemass u mone3Ho 3arpaueHHas Tersora. 24. [lorepu TemyoTHI B KOTENBHOM ammapaTe M HX
ompenenenue. 25. Temmooit KIIJ[ korma. 26. Camonorpebnenue sHepruu M sHepretnueckuil KITJ
KOTEJIbHOM yCTaHOBKH. 27. DKcepreTudeckuii Oamanc koria. 28. Dkceprerrueckuit u KI1J] xotma. 29. Ilytu
cHkeHus mnortepb TemiaoTel 30. TeruoBod m skcepretnueckuit KIIJ[ xotma. 31. BausHue Harpysku
KOTeNbHOro arperata Ha TeruioBoi KIIJI. 32. [IpuHumnmuansHble cXeMbl apoTypOMHHON 3MIEKTPOCTAHIIMU Ha
opranuueckoM ToruuBe. 33. [IpuHOUNuanbHble CXEMbl MAPOTYPOMHHOM 3IEKTPOCTAHIMU HA SIAEPHOM
toruse. 34. KoTenpHble yCTaHOBKHM IMPOMBIIUICHHBIX IPEANPUATHI 1 00BEKTOB KUIMITHO-KOMMYHAJIBHOT'O
xozaiictBa (OKKX) kak oJeMEHTBHl TEJIOTEXHOJOTMYECKHX CHCTEM MpPOHM3BOACTBA TEIUIOBOH U
ANEKTPUUECKOU 3HEepruu. 35. MecTo KOTEIbHOM YCTAaHOBKM M MAapOreHepaTopa B TEXHOJOTMYECKOH cXeme
TOC u ADC. 36. CxeMbI KOTETFHOW YCTAHOBKH B KOMILIEKCE CO BCIIOMOTATEIbHBIM 000pymOBaHHEM. 37.
CxeMbl TapOreHEpaTOPHON YCTaHOBKH B KOMIUIEKCE CO BCIOMOTAaTeNbHBIM 0oOopynoBaHueM. 38. CxeMsl
TCHEpallMk Iapa W XapaKTepUCTHKA IporeccoB reHepanuu. 39. OCOOCHHOCTM U KOHCTPYKTHBHOE
odopMIIeHHE TTAPOBBIX KOTIOB MPSMOTOYHOTO ACUCTBUS, C ecTecTBeHHOH rupkymsnuei. 40. OcobeHHOCTH 1
KOHCTPYKTHBHOE O(OPMJICHHE HapOBbIX KOTJIOB NPSAMOTOYHOTO [JEHCTBUS, C MNPUHYIUTEIBHOU
nupkyssiued. 41. XapakTepucTHKa IOBEpXHOCTeM HarpeBa U uX KommoHoBka. 42. IlapoBonsHoif,
TOTUIMBHBIN, Fa30BbIA U BO3AYIIHBIA TpakThl. Knaccupukanus mapoBeIX KOTIOB U 00JaCTH UX MPUMEHEHHUS.
43. DHepreTHYecKre KOTIBI, BBIITyCKaeMbIe OT€UeCTBEeHHBIMHE 3aBogaMu 44. CocTaB ra3000pa3HOTO TOILIHBA.
Knaccudukarus roprodnx ra3oB. Teriohu3nyecKue CBOWCTBA ra3000pa3HOro Tominea. 45. Pa3BeTRiIeHHbIC
HENHbIE PEeaKIMH MPH CKUTAaHWK Tra3000pa3Horo TorumBa. 46. ['oproune 3meMeHTH TOILIMB M OCHOBHBIE
peakuuu. 47. CocraB NpPOLYKTOB CrOpaHUs, TEOpeTHYeCKHe M peaybHble 00beMbl. 48. IloaroroBka k
C)KHTAaHUIO Ta30BOTO TOIUIMBA: TPAHCIOPT, XpaHeHHe, mojaorpeB. 49. IIpuHIMIBI OpraHU3alul CKUTAHUA
ra3zoobpasnoro tormiuea. 50. OcOGEHHOCTH CKUTaHUsI ra3000pa3HBIX TOIUIMB C BBICOKOH M HU3KOH TEIUIOTOM
cropanus. 51. OcoOeHHOCTH M XapakTepucTHkHu akena npu AUPQPY3MOHHOM, KHHETHUYECKOM H
I PY3MOHHOKMHETHYECKOM MPHHLUIAX OPraHW3alUM CXKUIAHUS TOIUMBA. 52. YCTOHYMBOCTH TOpPEHUS
razoBoro TorumBa. 53. Crabunu3anus ropenus Tormsa. 54. Knaccudukanms razoBbix ropenok. [Ipumepsr
ra3oBbIX TOpPEJOK, peaam3yromux AnpQy3MOHHbIH, KHHETHYECKHMH M JIU(PQPYy3MOHHO-KHUHETHYECKUN
MIPUHLIUIIBI CKUTaHus TOIumBa. 55. OXpaHa Tpy/ia pU CKUTAHHWU Ta30BOT0 ToIuMBa. 56. Opranuzanus
cxuranus razon. JuddysnonHoe u kKuHeTHYECKOE Topenue. 57. JlamuHapHbId U TypOYyJICHTHBIH (akenbl. 58.
CphbIB, OTPBIB M TIPOCKOK IIaMeHu. M3mydenue ra3oBoro dakena. 59. OCHOBBI METOAMKHN pacueTa Ta30BBIX
TOpEIOK.

KAPTOUKA Ne (mepBasi pyGeskHas aTTecTalus, S cemecTp)
1. Pons TOC B yAoBIETBOPEHUH IOTPEOHOCTEH CTPaHBI B AEKTPUUYECKON U TEINIOBON SHEPTHH.
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2. CxeMbl 1 OCHOBHBIE IPOLIECCHI ITPOM3BOCTBA apa, BOJABI U JPYTUX TEIUIOHOCUTENIEH B KOTIAX.

3. TermmoBoii u skceprerndeckmii KI1J[ kotma.

4. OcoOeHHOCTH ¥ KOHCTPYKTHBHOE O(OpMIIGHHE NapoOBBIX KOTJIOB MPAMOTOYHOTO JEHCTBUS, C
€CTECTBEHHOHN LIMPKYJISUEN.

28 | - ycemmuutil onpoc AdpOoTMHAMUYECKHH pacueT KOTeIbHON YCTaHOBKH IK-2:
(paszoen 4) 1. Tlosicaute ¢usuveckuii cmbici camoTsru. Kak ompenensiercs camotrsra Bo3aymHoro tpakra? 2. Kak | UJI-TTK-2.1
OTIPECIACTCS CaMOTsATa Ta30BOTO TPAaKTa MPU E€CTECTBCHHOHN TsAre? - mpu mckyccTBeHHOW Tsare? 3. Kak | MJI-T1K-2.2
CO3JIaeTCs MCKYCCTBEHHAs Tira B KOTJax, padoTraromux moja paspexenuem? - mox pasienuem? 4. Kax | UJI-TTK-2.3
MPOU3BOJIUTCS PETyIHUPOBAHUE TIPOU3BOAUTENLHOCTH BeHTWIATOpoB? 5. Kak mpomsBoautcs perynuposanue | [1K-3:
MPOU3BOJAUTENBHOCTH JbIMOcOcOB? 6. Ilepeuncianre THMBI CONMPOTHBICHHN Tra3oBO3AyIIHOMY TOTOKY, | UJ-TTK-3.1
ONMIIUTE TIOPSIOK pacueTa 3TUX comnpotuBieHuid. 7. [loscHuTe ocoOeHHOCTH opranmszanuu aswxenus | UJI-11K-3.2
BO3/yXa M Tra3oB Ul KOTJIOB, pa0OTAMOLIMX IOA pa3pekeHHeM U mox naBieHueM. 8. C KakoW Lenblo U
KaKUMH CPEJCTBAMH OpPTaHU3YeTCs PELUPKYJIIAIMS BO3yXa U JBIMOBBIX ra3oB? 9. OnumuTe KayeCTBEHHYIO
KapTUHY JBHKEHUS Ta30B OKOJIO TOPEJIIOYHBIX YCTPOWCTB; MO BbICOTE TOMKH. CIOCOO CHKUTaHUS BHIOPAThH
caMmocTosTenpHo. 10. Onumure NOopsAgoK a’poJMHAMUYECKOTO pacueTa BO3AYLIHOIO TpPaKTa KOTEIbHOU
ycTaHOBKHU. 11. OnummuTe mopsiioK a’spoguHAMUYECKOr0 pacyeTa ra3oBOr0 TPAaKTa KOTEIbHOH YCTAHOBKHU.
12. Onumnte NMOpsSAOK BBIOOPA TSATOYTHEBBIX MAIIIUH.
29 | - ycTHBIH ompoc [TaporeHepatopbl 3JICKTPOCTAHITUI [K-2:
(pazmen 5) 1. Ommmmre 0COOEHHOCTH NapOTeHEPaTOpOB Ha BOMHOM TemioHocutene. 2. Omnwmmute ocobennoctu | MJI-11K-2.1
MapoOreHepPaTopoB Ha Ta30BOM M IKUJAKOMETAJLUIMUECKOM TeruioHocuTene 3. Onumute KoHCTpykTuBHBIC | MJI-TTK-2.2
0COOCHHOCTH TOPH30HTAJIBHBIX W BEPTHKAIBHBIX IAPOTEHEPATOpOB C ecTecTBeHHOM mmpkyssimued. 4. | U-T1K-2.3
Onummre paboTy BEpPTUKAIBHOTO NPSAMOTOYHOrO mnaporeHeparopa. 5. Omnumurte KoHcTpykuuo | [1K-3:
TOPU30HTAJIBLHOTO MaporeHeparopa i peaktopa tuna BBOP. Uzyuenne nuteparypel ans noxrotosku k | M/I-T1K-3.1
MPAKTHYECKOMY 3aHSITHIO. NA-TIK-3.2
30 | - ycTHBIH ompoc PesxuMbl paboOTHI KOTIIOB [K-2:
(pazzen 6) Nel 1. Yem otrimuaercsi BhIIApUBaHHWE BOJIHBIX PAacTBOPOB OT HcmapeHus yuctoil Boabl? 2. Kak msmensercs | UJ-T1K-2.1
K03(p(PUIIMEHT TEMIOO0TaYN OT CTEHKH KHITALIEMY pacTBOPY C TOBBIIICHWEM KoHIeHTpanuu pactBopa? 3. | UJ-TIK-2.2
HazoBute ocHOBHBIE MeTONbI BbIMapuBaHusi pacTBopoB. 4. Kakme Tpm Buma apenpeccuit npuxoautcs | UJ-TTK-2.3
YYUTBHIBATh TIPU PacyeTe BHIMAPHOW YCTAHOBKM WM Kakas M3 HUX WMeeT HamOonbmee 3HaueHue? 5. Kakwe | I1K-3:
MPEeUMYINEecTBA UMEET NMPUMEHEHHe BaKyyMma B BhIMapHOW ycrtaHoBke? 6. [[ms xakux menedt mpumenstor | MJI-11K-3.1
BBINIAPHBIE YCTAHOBKU C TEIUIOBBIMU Hacocamu? 7. Kakoe 3Hauenwe mMeeT MHoroctrynenvarsiii npuanun | UJ-TTK-3.2
BbimapuBaHus? §. Ha30BUTe HCTOYHWKM BTOPWYHON TEIUIOTHI B BBIMAPHBIX YCTAHOBKaxX MW IyTH €€
ucnons3oBanus. 9. Kak onpenenuTs pacroyiaraéMyro U IMOJIE3HYIO PAa3HOCTH TEMIIEpaTyp IpU TEIUIOBOM
pacdeTe BBITAPHOW YCTAHOBKH?
31 | - ycTHBIH ompoc OKcruTyaTanus KOTeIbHBIX YCTaHOBOK MK-2:
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(paznen 6) Ne2 1. Uto Takoe KOA(POUIMEHT aKKyMyJISIuu TeruioThl komiom? 2. IlosicHure cBsizb Mexnay usMmeHenwem | UJI-TTK-2.1
JaBiieHWsT B OapabaHe KOTJIa W HAJEKHOCTBIO ecTecTBeHHOW wwpkynsiuu. 3. Kak wusmensrores | UJI-T1K-2.2
MapoNpPOU3BOIUTENILHOCTD M TEMIIepaTypa MEperperoro mnapa B NPSMOTOYHOM KoTiae mpu uaMeHenun | UJ-T1K-2.3
pacxoja TormuBy B Tonky? 4. Kak u3MeHs0Tcs naponponu3BOIUTEILHOCTD, TEMIIEpaTypa meperperoro mapa, | [1K-3:
YpOBEHb BOJABI B OapabaHe Tpu U3MEHEHWH pacxona TommBa B Ttomky? 5. Kak wusmensrores | UJI-T1K-3.1
NapoNpOU3BOIUTENILHOCT, TEMIepaTypa Ieperperoro mapa, TpaHulbl mapooOpasyromeit vactu | U-T1K-3.2
NPSMOTOYHOTO KOTJIA IIPH U3MEHEHHH pacxoja MUTaTeIbHON BOBI? - TeMIepaTypbl MUTATEILHON BOIBI? 6.

Kak u3MeHsoTCS Maponpon3BOIUTENBEHOCTD, TEMIIEpaTypa MepPerpeToro mnapa, ypoBeHb BOIBI B BEpXHEM
Oapabane Mpy H3MEHEHUN PACcX0/Ia MTUTATEIbHOM BOIBI (YMEHBIICHHH)? - TEMIIEPATyPhl TUTATEIBHON BOIBI?
7. TosicHute OCOOEHHOCTH SKCIUTyaTallud OJIOKa B PEKUME «CKOJB3SILEro JaBICHUS» CBEXKEro mapa. 8.
Onumure TEXHOJOTHIO ITycKa OJI0Ka M0 «CKOMB3SIIEMY» pekuMy. 9. OnuimmnTe Ha3HaUYE€HUE, YCTPOUCTBO U
paboTy BCTpoeHHOTO MyckoBoro y3ma. 10. OmnwmmmTe HazHadYeHWE, YCTPOWCTBO M PabOTy CXeM OHO- H
JBYXCTYyTEHYaTOro OalilacupoBaHus TYpOHHEL.

32 | - nabopartopHas padorta | Jlaboparopnas padora Ne 4.1 [K-2:

(Tema 4.1) Nzydenne cxeMbl Ta30BO3YITHOTO TPAKTA. NA-TIK-2.1
1.Kakue 351eMeHThI BXOAST B ra30BO3AYIIHBIN TPAKT KOTEIBHOTO arperara? NA-TIK-2.2
2.0npeneHrTH IPUCOCOB IO Ta30BOMY TPAKTY. WA-TIK-2.3
3.YT0 Takoe eCTECTBEHHAsl U UICKYCCTBEHHAs Tsra? IK-3:
4.KakuMm o0pa3oM peryiupyercs Tsara? NA-TIK-3.1

W-TK-3.2
33 | - naboparopHas padorta | Jlaboparophas padora Ne 5.1 IK-2:

(Tema 5.2) OrnpezeneHre BbIX0Aa JIETyYUX BEIIECTB U CIIEKAEMOCTHU TOIIINBA UJI-T1K-2.1
JleTyuue BemiecTBa U HEJIETYUYUd OCTATOK TBEPJOrO TOIUIMBA. BhIXO E€Ty4UuX SIBISIETCS OJHOM U3 WUJI-T1K-2.2
BAKHEHUIINX XapAKTEPUCTHUK TBEPJOTO TOIIMBA, OT HErO 3aBUCST YCIOBUS BOCIUIAMEHEHHUS U XapaKkTep NUA-TIK-2.3
TOpEHUs TOIUIMBA. BBIXOJI IETYyYHX BEUIECTB OKa3hIBAET HEMOCPEICTBEHHOE BIMSHUE Ha OPTaHU3aIHIO MK-3:
TOTIOYHOTO TpoIiecca, BHIOOP 00beMa TOMOYHOM KaMepbl, 3(h(HEeKTUBHOCTH CXXKUTaHus TorumBa. [lpu NA-TIK-3.1
HarpeBaHuM 0e3 JOCTyIa BO3/IyXa OpraHudecKas ¥ MUHEepajibHasi YaCTH BCEX BHUJIOB TBEPJIOIO TOILIMBA WA-TK-3.2

npeTeprieBaeT CIOXKHbBIE TEPMUUECKUE MPEBPALICHUS (IECTPYKIHIO), IPHYEM CTEIIEHb U TITyOHHA 3THX
MIPEeBPAIICHU 3aBUCAT OT COCTaBa U CBOMCTB JAHHOTO BHJIa TOIUIMBA. DTOT IPOIECC COMPOBOKIAAETCS
oOpazoBaHHeM MapoOOPa3HBIX U Ta3000pa3HBIX MPOJAYKTOB JICCTPYKIIMH - JIETYYHX BelecTB. Takum
00pa3om, JIeTy4rMH BEIeCTBAMH TBEPJIOTO TOIUIMBA HA3hIBAIOT CMECh ra3000pa3HbIX U MapooOpa3HbIX
MPOAYKTOB, 00pa3yIOIIMXCS IMPU HATPEBaHUU ero 0e3 JoCTyma Bo3ayxa. ['a3000pa3Has 4acTh JeTydInx
BEIIECTB COCTOMT B OCHOBHOM W3 yTJIEBOJJOPOJIHBIX ra30B MPEACILHOTO U HEMPEACTHHOTO Psia, BOJOPO/IA,
okucu 1 aByokwucu yriepoaa (CmHn, H2, CO, CO2 u np.). [lapooOpa3Has 9acTh JETYyIHX BEIMIECTB COCTOUT
Y3 MACJISIHUCTBIX ¥ CMOJIUCTBIX ITPOJIYKTOB, KOHIACHCUPYIOIIMXCS IPU KOMHATHOW TEMIIEPATYPE, a TAKKE U3
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BJIarH KaK coJiepKalieiics B TOIUIMBE, TaK U 00pa3yromieiics npu ero aecTpykiuu. Cienyer Ioa4epKHyTh,
YTO JIETYYHE BEUIECTBA HE COIePIKATCs B TOIUTUBE, a 00pa3yroTCs MpH ero HarpeBanuu. [TosTomy npu ux
OTIpeICIICHUH TOBOPSIT O BBIXOJIC JICTYUHX BEIIECTB, & HE 00 UX COJICPKAHUU B TOIUTMBE. JIleTy4ne croparoT
MPUMEPHO B ATh pa3 OBICTPEe KOKCOBOTO OCTaTKa. BBIXO IETYYHX BEIIECTB 3aBUCUT OT CTEIICHU
yriedUKaluy TOINTHBA, CHUKASACH IO Mepe ero o0yriiepokuBaHus. Y Topda BeIXO JETyYUX B pacueTe Ha
roprouyto Maccy aocturaet 70 %, y Oypoix yriaeit - 50-40 % ; y kaMeHHBIX cHIKaetcs 10 45-10
OcTaBHIuUics OCIE BBIXO/A JIETYYUX TBEPABIN KOKCOBBIM OCTaTOK COCTOUT U3 YIIIepOoJa U MUHEPaIbHON
YacTH TOIUTHBA. B 3aBUCHMOCTH OT BHJIa TOIUIMBA KOKCOBBIN OCTATOK MOKET OBITh CIICKITUMCS,
CJTa0OCTIEKITUMCS U TOPOIITKOOOPa3HBIM. XapakTep KOKCOBOTO OCTATKA UTPAET PENIAONIYIO POJIb TIPU
oTpeIeNICHUH HauboJee PallMoOHATLHOTO MTyTH UCTIONB30BaHUS TOIUIMBA. Bee ToIvBa moapasaesnstoTcs Ha
TOIJIMBA, UCIIOJB3yEeMbIC B TEXHOJIOTHUCSCKHX IENSIX (XUMUYCCKas, KOKCOXUMUYECKas, METAJUTyprudecKas
MPOMBIIIIICHHOCTh U T.J.) ¥ SHEPTETHUECKHIE TOTUINBA, UCTIONB3YEMbIE JUIS TIOTYYCHHUSI TETIOBOM 1
3NEKTPUYECKON 3Heprun. KaMeHHBIE yIiu ¢ OOJIBIINUM COJEpKaHUEM OUTyMa JIAI0T CIICKIIUNCS
KpPYTHOIOPUCTHIN OCTaTOK. DTH YT UCIOIB3YIOTCS B METAJITyPrMUECKUX MeYax; B KOTIaX U OTONUTENbHBIX
YCTaHOBKAX TAKUE YIJIM HE COKUTAIOTCSA. DHEPreTHIECKUE TOIUTHMBA UMEIOT MOPOIIKOOOPa3HbIH KOKCOBBIN
ocraTok. O0s3aTeNbHBIM YCIOBUEM YCTOWYMBOTO BOCTIIAMEHEHHSI TOTIIMBA SIBJISCTCS OBICTPHIN pa3orpes Jio
BBICOKOH TEMIIEPaTyphl IOCTYMHAOIIEH B TOIKY CMECH TOIUTHBA C BO3AyX0OM. [10JIHOTa CropaHus TOILIMBA
00yCJIOBIHMBACTCS TEMIIEPATYPHBIM PEKHUMOM B TOITKE, HATMIMEM HEOOXOAMMOT0 KOJTMUECTBA BO3/IyXa,
WHTEHCHBHOCTBIO TIEPEMEIIMBAHUS JICTYYUX COCAMHEHHUN C BO3YXOM, CKOPOCTHIO MOJIBOJIA BO3yXa K
TBEPbIM TOPIOYHMM YACTHIAM TOILIMBA, BpEMEHEM MPeObIBaHUS TOPIOYMX COSAUHEHNUH B TOTKE U T.1. Bee
9TO CBHJIETEIBLCTBYET 00 0UeHb OOJBIION CIOMKHOCTH TOTIOYHBIX MpolieccoB. OnrcaHue 1abopaTopHoOit
ycraHoBkH. JlabopaTopHas ycraHoBKa (puc.3) cocTouT U3 My(henbHOM neuu 2 ¢ aBToTpancGopMatopom 1,
TEPMO3JIEKTPHUECKOTO MPeodpa3oBaTelis 5, MarHUTOAIEKTPUIECKOr0 MUJTHBOJILTMETPA 6,
OTrpasiyipoBaHHOTO B rpagycax Llenbcus, papdopoBoro turis 3 ¢ HaBECKOH TOIUIMBA, IKCHKaTopa 7 U
AHAJTMTHYECKUX BECOB C pa3HOBecaMH (Ha PUCYHKE HE MOKA3aHbI).
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Pucynok 3. YcranoBka juist onpeaeneHus BbixoAa JeTyuux Onpe/enieHre BpIX0/1a JIETYIHX BEIISCTB B
KaMUHHBIX YIJIaX, aHTPalUTax U FOPIOYMX CIAaHIAaxX BeIxox neTy4nx BelecTB ONpeaessiioT Kak pasHOCTh
MOTEPU MACCHI M BJIard IIPY HarpeBaHUM TOIUIMBA B CTAaHIAPTHBIX YCIOBUAX 0€3 JocTymna Bo3ayxa. Merox
SIBTISICTCS] SMITUPUYECKUM U TSI TOyYESHUST BOCHPOU3BOAUMBIX PE3YIBTATOB HEOOXOIMMO TIIATENEHO
KOHTPOJIMPOBATh CKOPOCTh HAIPEBaHUs1, KOHEUHYIO TEMIIEPATypy U OOILYIO IPOAOJIKUTEIEHOCTh
omnpeneneHus. OnpeneneHue BiIark U BbIX0/1a JIETYYHX BELIECTB IPOBOJASAT OAHOBPEMEHHO, YTOOBI MOKHO
OBLTO BBECTH COOTBETCTBYIOIIYIO MONPaBKy. MHUHEpaNbHbIC BEMIECTBA TPOOBI YIIIsi MOTYT TaKXe TePSTh
Maccy IIpU NpoBeAeHUH UcTibITanus. [loTepst Macchl 3aBHCUT OT IPUPOJIBI M KOJTMYECTBA MPUCYTCTBYIOIMINX
MuHepasos. [Ipu BeIcOKOM cofiepkaHuM KapOOHATOB B KAMEHHBIX YITIAX U aHTPALUTAX W, €CIIH ONpeielieHHEe
BBIXO/Ia JIETYYHX BEIECTB MPOBEJICHO C IEIbI0 KIIaCCH(DUKAIIUK YIS B pe3yJbTaT ollpeelieHns HEOOXOMMO
BBECTH MOIPABKY Ha TIOTEPIO IMOKCHA yTiiepoaa KapOOHATOB.

CyILIHOCTh METOAA AJIS1 KAMEHHBIX yTIJIeH M aHTpaluTa 3aKJII04YaeTcsl HarpeBaHueM HaBECKH TOIUIMBA IPH
temneparype 900°C 6e3 goctyna Bo3ayxa B TeueHHe 7 MUH. BBIX0 IeTydnx BeIIecTB B Mpoliecce HarpeBa
OTIPEJISIISIIOT 110 Pa3HOCTH OO0IIEH MoTepyu Macchl MPOOBI U MOTEpH 3a cueT ucrnapenus sinaru. CynHocTh
MeToza a7l OyphIX yIJleH 3aKIII09aeTcsl B HarpeBaHUH HaBecKH 0e3 JoCTyma Bo3ayxa npH temmeparype (850
+ 10) 0C B TeueHue 7 MUH U ONPEAEICHUH BbIXO/Ia JIETYYUX BEIIECTB [0 Pa3HOCTH OOLIEH MOTEepH MacChl
HABECKH U MOTEPH 3a cUeT ucnapeHus Biard. [lopsmok BeimomaeHus pabotel. OnpeeneHne JeTyInx
Bemiects npoBoautcs cornacHo ['OCT 6382 - 91 (MCO 562-81) Ha ycraHoBke puc. 3. 1.B npeaBaputensHo
B3BELICHHBIE THIJIM C KPBIILIKaMH MMOMeNIaloT HaBecKy Torumsa 1+ 0,01 r ananutuueckoi mpoOBI TOILIMBA.
Hagecku OypbIX yriiel nepeji NCIbITAaHHEM OPUKETHPYIOT C MOMOIIBIO0 TabopaTopHoro npecca. 2. Turimy,
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3aKPBITHIE KPBITIIKaMH, TTOMEIIA0T B 30HY YCTOMUNBOM TeMmepatypsl Mydens (puc. 5.1,), mpenBapuTeasHO
Harpetoro a0 Temmepatypsl (900 + 10) C s kaMeHHBIX yTiei, aHTPAIlUTOB U TOPIOYNX CIaHIeB. Jis
OypbIx yraeit mydens HarpeBatoT 10 Temnepatypsl (850 + 10) 0 C u BELIEPKUBAIOT B HEM TOYHO 7 MUHYT.
3.Ilo ucreyeHnu 7 MUH. TUTJIM BEIHUMAIOT, OXJIQKIAIOT HAa BO3/AyXe, HE CHUMasl KPBIIIKH B TEYCHHE 5 MUH.,
3aTeM OXJIaKAAIOT B 9KCUKATOPE 10 KOMHATHOW TeMIIEpaTyphl, IIOCJIE Yero B3BEIIUBAIOT. Pe3yabpTaThl
WCTIBITaHUH 3aHOCAT B Tabnuily HabmroaeHuit (Tadn.4). 4.ITo okoHYaHUH B3BELIMBAaHUS TUTIH OTKPBIBAIOT,
OCMaTPUBAIOT U KBATMPHUIUPYIOT 00pa30BaBIIMICS HEJNETYYHH OcTaToK (Tadm. 5). Tabnuua 4.

Tabmuua 4.

HaumeHnosaHue Oboznauenue Pesynbrar
Macca mycToro THris ¢ KpbILkoii , r ml
Macca THIIIA ¢ KPBIUKOH 1 1po0oi m2
Macca npo0Os! TOIIMBa 10 HArPEeBaHUs, I m=m2-ml
Macca THris ¢ KpBILIKOI H OCTATKOM m3
Macca npo0Osi TonMBa nocie m4=m3-ml

34

- 1abopaTtopHas paboTa
(Tema 5.3)

Jlaboparophas padota Ne 5.2

OmnpeneseHue TEIIOTH CrOPaHKs TBEPAOTO TOILIMBA

TemyoTa cropanusi Kak OCHOBHAs TEIUIOTEXHUYECKAsl XapaKTEPUCTHKA TOIINBA. TerioTa cropanus - oaHa u3
OCHOBHBIX TETIJIOBBIX XapaKTEPUCTUK OPraHUYECKOr0 TOIIMBA. TEIIOTON cropaHus Ha3bIBAIOT KOJIMYECTBO
TETUIOTHI, BBIJEJIAIONIEHCS TPH MTOJTHOM CTOPaHUH €AMHHUIIBI MacChl (KT) B CIIydae CKUTaHUS TBEPJIOTO UITH
JKUJIKOTO TOIUIMBA M €MHULBI 00beMa (M 3 ) B cIydae CKUraHus ra3000pa3Horo Tomimsa. Pazmuyaror
BBICIIIYIO M HU3IIYIO TEIUIOTY CTOpaHus TOIUIMBA. BhIciel TemiIoToi cropanus TOIUIMBA HA3bIBAETCS
KOJINYECTBO TETUIOTHI, BBIICIISIONIECECS TIPH ITOJTHOM CTOPaHUM €AMHUIIBI MACChl HIIH 00beMa TOpIoYero
BEILIECTBA C YYETOM TEIJIOTHI, BBIIEIMBIICHCS IPY KOHACHCALIMH BOJISHBIX APOB, KOTOPHIE COAEPKATCS B
NPOAYKTaxX CropaHus TOIMBa. Husimen TennoTol cropanus TOIIMBA HA3bIBAETCSI KOJIUYECTBO TETJIOTHI,
BBIJICJISIIONIEECS MPH MOTHOM CTOPaHUM €MHUIIBI MACChI HIT 00beMa TOpIoYero BelecTBa 6e3 yueTa
TEIUIOTHI, BBIACTHUBILEHCS NPU KOHACHCAMY BOASHBIX apoB. Bee TemsoBsie pacuetsl B Poccnu, B oTinune
ot CIA, AHrauu u Ipyrux cTpas, IPOBOASATCS HA HU3LIYIO TEIUIOTY CTOPaHUs, KOTOpas HE YUUTHIBAET
CKPBITYIO TEIJIOTY MapooOpa30BaHus BOASHBIX HapOB, COAEPIKAIINXCS B IPOAYKTaX CropaHus Toruiuea. s
paboueii MacChl TOIUTMBA Pa3HOCTh MEKIY BbIcicH Qs M HU3IIEH TEIUIOTON cropanus Qr 1 onpenensercs, B
k/x/krrae 2380 - npubIMKeHHOE 3HaYeHUE BETMYMHBI CKPBITOH TEIIOTH NapooOpa3oBanus, Kx/kr; 9 -
K03 PUITUECHT U3 CTEXMOMETPHUECKOTO YPABHEHHSI TOPEHUSI BOJIOPO/Ia, KOTOPBIH MOKA3bIBAET, YTO MPH
CrOpaHHH OJTHON BECOBOM YacTH BOJOPOJIa 00pa3yercs IEBsITh BECOBBIX yacTed Bojbl. Onpeenenue

TIK-2:

WNJI-TIK-2.1
WNJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:

WJI-TIK-3.1
NJI-TIK-3.2
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TEIUIOTHI CrOPAHMsI [0 JAHHBIM JIEMEHTAPHOTO WM TEXHUYECKOI'0 COCTaBa TOIUINBA. Pacuer TemaoTs
CTOpaHHA TOTIMBA MOYKET OBITh MPOBEJIEH: - AaHAIMTHYECKH, U3 SMIprdeckoit popmynst JI.1. Menneneesa
JUTSL TBEPAOTO U )KUAKOTO TOIUTNBA, KJIK/KT

Tak kak 3MeMeHTapHbIM COCTaB TBEPOTO MM KHUIKOTO TOIUIMBA HE Ia€T TOYHOT'O NMPEACTABICHUS O
XapakTepe o0pa3yIoIIHX TOIUIMBO XUMUYECKUX COCIUHEHUH U ()OpME CBSI3U aTOMOB B HUX, pacyeT TeIJIOThI
CrOpaHHus MO 3NEMEHTapHOMY WM TEXHUYECKOMY COCTaBYy HE AA€T TAaKOTO TOUYHOTO Pe3yIbTaTa, KOTOPHIH
MOYKET OBITh MOJYYEH 3KCIIEPUMEHTANIBHBIM IyTeM. J[JIs Ta30BBIX TOIIMB TOYHO H3BECTHOT'O TEXHHYECKOTO
COCTaBa TEIUIOTa CTOPAHUS MOXKET OBITh MOJCUYHUTAHA JOCTATOYHO TOYHO. - 3KCIIEPUMEHTAIBHO, IIyTEM
C)KUTAHVSI HABECKH TOIUTMBA B KAJIOPUMETPHUICECKOH O0oMOe. DTOT crmocol JaeT HanboJiee JOCTOBEPHBIC
pe3yabTaThl.

OmnpeneseHue TEIIOTH CrOPaHKs TBEPAOTO IOIIIIBA METOJOM CKUTAHHS B KATOPUMETPUUYECKOH OoMOe.
Kanopumerpudeckoe omnpeeneHne TeroTs cropanus Tomtuea nponssoautcs mo 'OCT - 147-95 (MCO
1928-76). MeToa oCHOBaH Ha MOJTHOM CKHTAaHHK HABECKH MCITBITYEMOTO TOILUIMBA B KaJJOPUMETPHUUECKON
0oMOe, HAIIOJTHEHHO!N KUCIIOPOJIOM 1O JaBieHueM 2,5-2,9 MIla u noriomeHuu BeIACIUBIICTOCS TEIlia
BOJION B KanopuMeTpe. Onmcanue mabopatopHoi yecraHoBKU. OOIIHiA BUJ KAIIOPUMETPUIECKON YCTAHOBKU
MIPEACTABIICH Ha puC. 4.
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Pucynoxk 4. Kanopumerpuueckas 6om6a 1 - Kanopumerpuueckas 6om0a; 2 — KaJIopuMeTpUUECKHUil cocy; 3
— KOXYyX; 4 — TepMOMET; 5 — KpBIIIa; 6 - MeaiKka ¢ MPUBOOM.

OCHOBHBIMH JIEMEHTAMH YCTAHOBKH (pHcC.4) SBIAIOTCS; KalopuMeTpruieckas 0omOa 4, KamopuMeTprUIeCcKUi
COCy[ 5, TeIUIOM30JIALMOHHAsE 000J104Ka (KOKYX) | ¢ KpBIIIKOW, MEIIAJIKON 3 C 3lEKTPONPUBOJOM 2 U
TEPMOMETD.
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WIS,

Puc. 6 CamoymuioTHsiromascs 6omoa CaMOyIIOTHAIOIIACS KalopuMeTprudeckast 0omba (puc.6) COCTOUT U3
UWIMHAPUYECKOTo cocyaa 1 emkocThro 0ko1o 300 cM3 , KPBIIKY 2, HAKUAHOW MKy 3, METANINYECKOT O
KOJIbLA 6 U pe3uHOBOro Koibla 5. Kpbllika Ha CTakaH HABUHYMBAETCS OT PYKH HAKUJHOM railkoi, a npu
nojaye B 00MOy KHCI0pO/ia U30bITOYHOE JIABJICHHUE TIPUIIOTHUMACT €€ HECKOJIBKO BBEPX U COKUMAET
PE3UHOBOE KOJIBIIO, YEM M JOCTUTAET XOpolliee YIUIOTHeHHE 00MObI. BX0oaHO# mITyIIep 3aKphIBACTCSI
CaMOYIUTIOTHSIFOIIIUMCS KJIaIlaHOM 7, IPMKAMAEMBIM JIaBlIieHHEM K O0MOe ¥ 371aCTUYHOHN KOJBIIEBOH
npokiajke 8. [IpyxuHa 4 npeBapuUTEIILHO YILUIOTHSET KJIalaH J0 MOBBIIICHUs aBicHus B 0oMOe. CHU3Y
KJIarmaH 3aKaHYMBAETCs Ta30MPOBOTHON TpyOKO# 14, 371eTpon30IMpOoBaHHON OT OOMOBI H CITy Kalllel Takke
anekTpoaoM. BTopoii anexTpos 12 BBUHUMBAETCS B KPBILIKY, OH 3aKaHYMBAETCA KOJBLOM JJIs yaledyku 13, B
KOTOPYIO ITOMEIIAETCSI CKUTaeMOe BEIeCTBO. BX0IHOM MITyIlep U3rOTOBIIEH B BUI€ UTOJIBYATOTO BEHTHIIS.
Bxomnoti u BerxogHou 11 mrytiepa cHabkens! konmadkaMu 9 u 11 ¢ smacTHUHBIME POKIAAKAMU U UMEIOT
i ThI 1St ToABeAeHUs Toka. CTakaH yCTaHOBJICH Ha HOXKax 15. KaopuMeTprudeckuii cocy M3roToBJICH
13 METAJLTMYECKOTO JIUCTA C IPOYHBIM JTHOM, TIIATEIHLHO OTIIONUPOBaH (puc. 5). Pabovast eMKkoCTh cocya
6e3 6omOb1 2000-3000 cm3 . Cocy H30JIMPOBAH OT JHA KOXKYXa TEIUIOU30JIUPYIOIICH [TOICTAaBKON M3 CTeKIIa
WJTU TJTACTMACCHI, KacaroIIeics cocyaa UMb B HECKOJIBKUX ToUKaX. O00I09Ka-KOXKYX MPEICTABISET COO0M
XOPOLIO OTHOJIUPOBAHHBINA MAaCCUBHBIN IBYCTEHHBIM METAJUIMUECKUHN COCY]T C ABOMHBIM JHOM.
IIpocTpaHCTBO MEXKAYy CTEHKAMHU KOXYXa 3all0JIHEHO BOAOU WM Bo3AyXoM. HasHaueHue Koxyxa - 3alura
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KaJOPUMETPHUECKOTI'0 COCYAA OT ACHCTBHSA BO3LYLIHBIX IIOTOKOB M BO3MOXKHBIX KOJI€0aHUN TeMIepaTyphbl
OKpy>arouel cpenpl. Ha Koxkyxe yKperieHsl ABE CTOMKU € EPEKIaANHON, 1a HE CMOHTUPOBAHO
nepeaaToyHoe YCTPOHCTBO IS MEIIANIKY U 3aKUM ISl YKpeIuIeHus: TepMomerpa. CBepXy KOxKyX
3aKpBIBACTCS TETIOU30JIUPYIOMIEH KPBIIIKON, MEIOIEH BBIPE3bI ATl CTEPIKHS MEIAIKU, TEPMOMETPa 1
TOKOIIPOBOSIIIMX POBOAOB. Melanka npeaHazHaueHa AJs IepeMEIInBaHus BOJIbI M KAJIOPUMETPHUIECKOM
cocyne. [Ipu paboTe Memanku He JOKHO 00pa30BBIBATHCS OPBI3T - BEPXHSS IUIACTHHA HE TOJDKHA
BBIXOJUTh U3 BOABI M yaapsAThcs 00 ee moBepXHOCTh. [Ipu paboTe mMemanka He TOHKHA KacaThCsl CTEHOK
cocyna, 6oMObI 1 TepMoMeTpa. TepMOMETp CILyKUT U1 U3MEPEHHS TEMIIEPATYPbl BOABI B COCYE.
[Ipumensiercss TepMOMETp NIEPEMEHHOTO 3alIOJIHEHUS quana3oHoM u3Mepenus 5 0 C u 1eHoit nenenus
0,010C. C noMo1upto JyIbl 6 MOKHO OTCUHTATh TeMIlepaTypy ¢ TogHocThio 10 0,001 °C. Tepmometp
MEPEMEHHOTO 3alI0JHEHUS U3MEPSAET TOJBKO N3MEHEHNE TeMIIepaTyphl B AeNeHUsIX mKanbl. [lopsmox
BBITIOTHEHUU pa0oThl 1.O3HAKOMHUTECS C YCTPOMCTBOM KaopuMeTpa, 60MOBI, Tpecca U 1abopaTopHO
YCTaHOBKH B 11eJIOM. 2.I10ATOTOBUTH K OIBITY KAJIOPUMETPUIECKYI0 OOMOY, COCYT U 000JI0UKY.
3.M3roTtoBUTH HaBCCKY UCIIBITYEMOI'O TOIIJIMBA IIPXU IIOMOIIH ITPECCa, BIPECCOBBIBAA B MAaCCy YTJIA
3armaabHyI0 MPOBOJIOKY. 4.B3BECUTH MOTydeHHBIH OpUKET TOIUIMBA C 3aMalbHOM MPOBOJIOKOH Ha
aHAIMTUYECKHNX Becax. Macca OpukeTa nomkaa 061t paBHa (0,800 - 1,500) + 0,001 1. 5.3amonanTts 60MOY
KHCJIOPOJIOM (3aroJIHeHHE POBOAUTCS JabopanToM). 6.ITpoBecTH SKCIIEpUMEHT 10 ONPEACICHUIO YACTbHOM
TEIUIOTHI CrOPaHMsI TBEPAOTO TOIJIMBA B KalOpuMeTpuyeckoil 6omoe: 7.I10 OKOHUaHHIO ONBITa OTKPHITH
KPBIIIKY KaJIOpUMETPA, IOCTaTh U BHITEPETh TepMOMeTp. OTKIIIOYUTE OT KJIIEMM TOKOBEAYILHUE [IPOBOJA U
u3BJIeYb 00MOY 13 KasmopumMeTpa. 8.OCTOPOKHO MPUOTKPHITH BHIITYCKHOW BEHTWIIb, MEIJICHHO CHU3UTH
JlaBJIcHHe B O0MO€ 710 aTMOC(HEPHOT0, Jlajiee OTBUHTUTH raliKy U BRIHYTh KPBIIIKY 00MObI. 9.Co0Opath
OCTaTKH 3aIlalbHOHN MPOBOJIOKH U B3BECUTH MX C morpemHocTeio He 6onee 0,0002 . [logroroBka
KaJIOpUMETPUUeCKOl 00MOBI, cocyaa u 0000uku 1.0npeaelisoT Maccy 3anaibHOM IPOBOJIOKU U
XJIOM4aToOyMa)KHOM HUTH, TPUMEHSEMBIX IJIs1 CKUTaHus TorumBa. st aToro B3BemmBaroT 10-15 oTpeskon
OJIMHAKOBOM JAJIMHBI B 3aBUCUMOCTH OT YCTPOHCTBA BHYTPEHHEW apMaTypbl OOMOBI ¥ CHCTEMBI 3araja U
BBIYHUCIISIIOT CPEJHIOI0 MAcCy OJHOTO OTpe3Ka. 2.3ananbHylo NPOBOJIOKY MIPUKPEIIISIIOT K BHYTPEHHEH
apMaType 60MOBI, TNTIOTHO TPUCOEANHSS OJIMH KOHEI] €€ K KHCIOPOIOIOIBOISAIICH TpYOKe, Ipyron K
TOKOBEAYIIEMY IITU(TY U BBITATUBAIOT CPEIHIOI0 YacTh OTPE3Ka MPOBOJIOKHU, HE CBEPTHIBAS €€ B METIIIO.
Turens ¢ HaBECKOH TOIIMBA MOMEIIAIOT B KOJIBLIO TOKOBeylIero mrudTa. BeITsaHyTast cpeqHss 4acTh
YKPETUIEHHOTO OTpe3Ka MPOBOJIOKH JIOJKHA IUIOTHO MPHJIETaTh K OPUKETY TOIJIMBA, HAXOSIIEMYCSI B THUTIIE,
a MPH UCTIBITAHNY TOIIMBA B BHJIE IMTOPOIIKA MPOBOJIOKA JOJDKHA OBITh HECKOJIBKO YIIyOJieHa B IOPOIIOK.
CpeHI010 YacTh 3aajbHOM MPOBOJIOKH MPY IPUTOTOBICHUH OPUKETa U3 HABECKH TOIIJIMBA MOXKHO
BIIpeccoBaTh B OpukeT. [Ipn mpuMeHeHun X10m4ato0yMaKHOW HUTH €€ TPUBA3BIBAIOT K ITPOBOJIOKE,
HATSHYTOH MEXIy JIEKTPOIaMH, U TIOTPY’KAIOT B TOIUIHNBO. I[poBosioKa (M1l HUTH) HE TOJKHA KacaThCs
turist. 3.11pu ucnonb30BaHuM Uil UCTIBITAHUM OOMOBI C KJIaIaHaMU B BEPXHEW 4acTH B KOPILYC OOMOBI
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HAJIMBAIOT | CM IMCTUIUTMPOBAHHON BOJbI, BKJIAJIBIII OIIYCKAIOT B KOPITyC 60MOBI 1 HABUHUUBAIOT HA HETO
raiiky. 4.Y craHaBnmmBaroT 60MOy B MOACTABKY U MPUCOSIUHSIOT K MPUCIIOCOOICHHUIO IJIs1 HATIOTHEHHUS
60MOb1 kucioponoM. Ilogady kucnopoaa B 60MOy peryIupyIOT HIOIbYATHIM KilanmaHoM. boMOy mMenneHHo
HAIOJIHAIOT KHCIOPOAOM 10 AaBieHus 2,5-2,9 MIla, He BbITeCHSS U3 HEe BO3AYX, a IPU CKUTAHUH TOTLIHBA
C HU3KOI1 TeruioToi cropanus - 10 3,4 MIla. Ilpu noctmwxennn TpeOyeMoro AaBIeHHS 3aKPHIBAIOT BITYCKHOMN
KJiarmad OOMOBI ¥ BEHTHJIb OaJUIOHA U OTCOEIUHSIOT KUCIOPOOMOIBOISIIYIO TPYOKY oT 60MObI. Ha kitanansl
0OMOBI HABUHYMBAIOT PE3HOOBBIC KOJIMAYKH C MpoKiaakamu. 5.0myckaroT 60MOy B cocyi ¢
JUCTWIIMPOBAHHON BOAOH U BBIACP)KUBAIOT 2 MUH JUISI IPOBEPKU OTCYTCTBUS YTEUKU KUCIOPOJa U3 OOMOBI.
[Ipu oTCYTCTBUHN BBIACISIOIINXCS IIy3bIPHKOB KUCIOPO/Ia - IPOTUPAIOT KJIAIIaHbl, K TOKOBBOJAM OOMOBI
KaJOpHUMETpa MPUCOCTUHSIOT IPOBOJAHUKH, BTOPBIE KOHIIBI KOTOPBIX MPUCOEAUHSIOT K COOTBETCTBYIOIINM
KOHTAaKTaM KPBIIIKHA cocyaa. 6.Y cTaHaBIUBAIOT O0MOY B COCY U IPOBEPSIOT, YTOOBI He OBLIIO MIPETIATCTBUI
BPALICHUIO MELIAJIKU COCYAa. 3alOIHSAIOT COCYA AUCTHUIMPOBAHHOM BOOH Tak, YTOOBI BEpXHHUE YACTH
00MOBI OBUTH TIOTHOCTHIO TIOTPY’KEHBI B BOY. B3BemmBaioT cocyn ¢ Boioit 1 60MOOH ¢ MOTPENIHOCTHIO HE
oonee 1,0 r. Jlonmyckaercst B3BENIMBATh COCY/ ¢ BOJIOM Oe3 60MOBI. Macca cocy/ia ¢ BOJOW J0JDKHA ObITh
MOCTOSIHHOM MPH BCEX ONPENeNICHUAX ¢ JaHHOKH O0MOOH 1 3HAUEHUs €€ TOJDKHO OBITh 3allUCAHO B UCXOJHBIE
JTAaHHBIE JIJIS pacdeTa (CM. IpUMEp pacueTa).

[MpoBenenue ucnbitanus 1. M3orepmudeckuii peskum Mzmepenne Temneparypbl pa30uBaroTCs Ha TPU
MepPUO/Ia: HAYaIbHBIN - yUET TeII000MEHa KaIOPUMETPHUIECKOM CUCTEMBI C OKPYKAOIIEH cpeaoi B
YCIIOBUSIX HAYaIbHOM TeMIIEpaTyphl ONbITA; TJIaBHBII — CropaHue HaBECKH, IIepefada BbIICIUBIIECIOCs
TeIia KaIOPUMETPUIECKOM CHCTEME U BBIPABHUBAHHE TEMIIEpaTyphl BCEX €€ YacTeil; KOHEUHBIH - y4eT
TEII000MeHa KaJIOPUMETPa C OKPYIKAIOIICH CPEIoH B YCIOBHUAX KOHEUHON TEMIIEPaTypPhl OIbITA.
Hauansneiii nepuoa. Heo6xoauMo u3MepuTs TeMneparypy noMerieHus Bosmsu kanopumerpa. [locie
nepeMennBanys BoJibl He MeHee 10 MUH JJ1si BBIpaBHUBAHUS TEMIIEPATYPhI BCeX YacTei KajJopuMeTpa u
HACTYIJICHUS] €€ PABHOMEPHOTO U3MEHEHUS 32 5 MUH JI0 0’KM/IaeMOTr0 MOMEHTA JIOCTIKEHHS TEMITEPaTyPhI
BOJIBI B cocyae (25+0,2) C, mocne 3Toro HauMHaIOT CUNTHIBATh IOKA3aHUS TEMIEPATyphl B TEUEHHUE 5 MUH C
unTepBanoM 60 unu 30 c. [locnenHee 3HaUYeHUE TEMIIEPATYPHl HAYAJILHOTO NIEPUOAA SIBISIETCS] UICXOAHOU
TEMIIEPaTypO TJIABHOTO MEPHOAA.

I'mausiii nepuon. [pu goctmwkenun temmneparyps (25+0,2)° C B cocyne KatopuMeTpa B MOMEHT
COOTBETCTBYIOIIETO MOJIyMUHYTHOT'O OTCUETa HAKUMAIOT KHOIIKY B LIETIH 3)KUTaHUs U1 3arajia HABECKU.
[TepBeIii 0TCUET TEMIEpaTyphl B TIIABHOM TEPUO/Ie TPOBOST HEMOCPEICTBEHHO Yepe3 30 ¢ moce
MOCJIETHETO OTCYETa B HAUalIbHOM Tieprojie. [IpofomKaroT CUNTHIBATh TOKA3aHUs TEMIIEpaTyphl Yepe3
kaxzple 30 c. [TaBHBIN epruo/ CYUTAIOT 3aKOHYEHHBIM C HACTYIJICHUEM PaBHOMEPHOTO M3MEHEHHS
Temreparypsl. [IpH 3aTpyIHEHHUSX ¢ ONpe/elieHHEeM KOHIA INIABHOTO TTePHOo/ia TIOJyMUHYTHBIE IIPOMEXKYTKH,
KOTOpBIE BHI3BIBAIOT COMHEHHE B PABHOMEPHOCTH N3MEHEHHUS TEMIIEPATYPhl, OTHOCST K INIABHOMY TIEPUOJTY,
YBEJIMYMBAsl €r0 NPOJOIDKUTEIBHOCTD Ha |—2 monyMUHYTHBIX IpoMexyTKa. KoHeuHslil nepuo.
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[locnenHuii OTCYET IIIaBHOIO NEPHOAA CUNTAIOT HAYaJIbHBIM OTCYETOM KOHEYHOI'O [1€pH0Jia, B KOTOPOM
caumaroT 10 moxazanuii ¢ uaTepBaioMm 30 c. [lokazanme TepMoMeETpa CHUMAIOT TIO TPETHEMY 3BYKOBOMY
curnaiy yepe3 30 ¢ ¢ morpemHocThio He Oonee 0,002° C. Ilepen KaxIpIM OTCUETOM TEMIIEPATyphl B TEUCHUE
3 - 5 ¢ cilerka MocTyKHUBaIOT MO0 TEPMOMETPY BUOPATOPOM WIIM MaJIOYKOH, HA KOTOPYIO HaJeTa Pe3nHOBas
TpyOKa. JlanHble 3anuceBatoT B Tabnuiy 9 [lpumMeps! 3anuicu ncnsITaHui puBeaeHs! B Tadmuie 10.

[Tpu cUUTHIBaHMY IO IIKAJIE PTYTHOTO TEPMOMETPA IEPEMEHHOTO HAMIOJIHEHUSI B HAYaJIbHOM, TTIABHOM (C
YEeTBEPTOr0 OTCYETA) U KOHEUHBIM MEPHOIaX HOrPEIIHOCTD He T0JDKHA MpeBblmaTh (0,2 HAMMEHBIIEro
JieJIeHHsI IKaJIbl TEPMOMETpa. B riiaBHOM nepuoze 10 4eTBEPTOro OTcYeTa NOrPeIIHOCTh CYUTHIBAHHS HE
JIOJDKHA MIPEBBIIATh ABYX HAaMMEHBIINX AEJICHUH MIKalbl. 110 OKOHYaHUN UCIIBITAaHUS BBIKIIOYAIOT
MEepEeKIIoYaTe U CETeBON BBIKIIOYATENb, MPUIOAHUMAIOT (MM BEIHUMAIOT) TEPMOMETP, CHUMAIOT KPBIIIKY
KaJIOpUMETPa, OTKIIFOYAIOT POBOJIA OT 32KHUMOB OOMOBI, BRIHUMAIOT 00MOyY 13 cocyna. CHUMAIOT KOJMadKH
C KJ1armaHnoB 00MOBI, OTKPBIBAIOT BBIXOTHOW KJIAallaH, BRIITyCKAIOT ra3 u pa3dupart 6oMOy. CoOuparoT
OCTaTKH 3allaJbHOMN MPOBOJIOKH U B3BEUIMBAIOT MX C IorpemHocthio He Oonee 0,0002 r. OOpaboTka
pe3ynbTaToB ONbITa 1. BeunciaeHne sHepreTHuecKoro SKBUBaJICHTa (Q DHEPreTHUECKU SKBUBAJICHT
KaJOpUMETpa - KOJMYECTBO TEIIOThI, HEOOX0ANMOE AJIs [T0IbeMa TeMIepaTyphl kajgopumerpa Ha 1 C.
OHEpPreTUUEeCKUi SKBUBAJICHT ONpPEeAENAIOT N0 HHCTpyKuuu MU 2096 cxxuranuem 1 - 1,2 r sTanoHHoit
OCH30IHOI KHCIIOTHI B TEX K€ YCIOBHUSX, B KOTOPBIX B JAIIbHEHIIIEM HA JAHHOM KalopuMmeTpe OyaeT
MPOU3BOJAUTHCS ONPEAETICHUE TEIUIOTHI cropanus Torusa. [Ipu cxxuranum 6eH30MHOI KHCIOTH 00pa3yeTcs
a30THAas KUCIIOTa, PaCTBOPSIOLIasics B BOJE, HAUTOM B 60MOy. IIpu 3TOM BBIAETISIETCS TEIUIOTA, KOTOPYIO
ClIelyeT YYUTHIBATh IpH pacuere. KomnuecTBo 00pa3oBaBIIeiics a30THONH KUCIOTHI OMPEICIISIFOT
CJIEZYIOIIMM 00pa3oM: CMBIB OOMOBI IepPEeTMBAIOT B XUMHUYECKHI CTaKaH, MOKPHIBAIOT €T0 YaCOBBIM CTEKJIOM
Y KUIIATAT 5 MUH, 3aTeM MpUOaBIsIOT 1Be KariK ¢peHondranenHa u tutpyor 0,1 H. pacTBOPOM eIKOro
HaTpa JI0 NOSIBJICHUS HEUCUE3AIOIIEro PO30BOT0 OKpAIIUBAHMS. | MIT H3pacX0/J0BaHHOTO Ha TUTPOBAHHE
pacTBOpa €KOro HAaTpa COOTBETCTBYET 5,9 JIk.

35 | - nabopatopHas pabora | JlabopaTtopnas pabora Ne 5.3 [K-2:
(Tema 5.2) Nzydenune cxeMsbl 1mo1aun ra3000pa3HOro TOIUIMBA B KOTEIBHBIN arperar. NA-TIK-2.1
1.Kaxue ra3onpoBo/s! SBISIOTCS pacHpeAeTUTeNbHBIM U, BBOJUMBIMU 1 BHYTPEHHUMU? WA-TIK-2.2
2.B gem 3axsmouatorcs ocHoHBIC paziauuanst ['PIT u KI'Y? WA-TIK-2.3

3.Ilepeuncnure oCHOBHbIE 3JIeMeHTHI, BXxoasmue B ['PIT u I'PY. TIK-3:
WUA-TIK-3.1
NA-TIK-3.2

36 | - mabopaTopHnas pabora | JlabopaTopnas padora Ne 6.1 [K-2:
(Tema 6.1) VY CTpoicTBO M IPUHIMII AEHCTBUSA CUCTEMBI aBTOMAaTHYECKOTO YIPaBIEHNS KOTEIbHBIM arperaToM UA-TIK-2.1
1.Kakne QyHKIMH BBIOTHIET CHCTEMA aBTOMATHKU KOTEJILHBIX arperaTtoB? NA-TIK-2.2
2.KakoBbI Ha3HAYEHUE U CTPYKTYypa 3alUTHO-3aMAIBHOTO YCTPOICTBA? WA-TIK-2.3
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3.1Ipu HapyIIeHNH KaKuX MapaMeTpoB pabOTHI KOTEIFHOTO arperara MpoONCXOIUT OTKITIOUEHUE TTOAaqn MK-3:
TOIINBA CUCTEMOM 3aIllUTHI KOTJIa? WNJI-TIK-3.1
W-TK-3.2
37 | - nabopartopHas padota | Jlaboparophas padora Ne 6.2 MK-2:
(Tema 6.2) W3y4eHne BOMpoCcoB TEXHUKN OE30MIaCHOCTH TPH paboTe B KOTEIBHOM WUA-TIK-2.1
1.Ha cxosbKO K1acCOB OMACHOCTH MOAPA3ACIIIOTCS MOTEHIIHATIBLHO OIACHBIE TPOM3BOACTBeHHbIE 00bekThI? | MJI-TTK-2.2
2.KT0 MOXeT OBITh IOMYIICH K 00CTYKUBAHUIO KOTEIBHOTO arperara? WNA-TIK-2.3
3.KTo naer pacnopsbkeHre Ha TyCK KOTEJILHOTO arperara? IK-3:
4.Kakoii 1oimkHa OBITh TEMIIEpaTypa HapYKHOUM MOBEPXHOCTH, C KOTOPOI MOXKET cornpukacaThes nepconan? | MJI-I1K-3.1
W-TK-3.2
38 | - kouTposbHas pabota | 3amaua 1. OnmpenenuTh COCTaB MPOAYKTOB CropaHus B yxoasmux razax (222000,,,,VVVV VROH | [IK-2:
(pazmen 4) O NT I') mpu cxuranuu moueukoro yris mapku Jl (mpunoxenwne, tadm. 111, tommuso Nel) mpu 1) a =1 u | UJI-11K-2.1
M30BITKE BO3AyXa B yXomsamux razax 1,35. yx a = 3agaqa 2. Kak usmenutcst cocraB mpoaykroB cropaaus B | MJ[-11K-2.2
YXOASIIUX ra3ax (JaHHbIC cM. 3a1ady 2.5) npu u3Menenuu p W ¢ 13 no 18 u 23%? 3amaua 3. Kak usmenurcs | UJA-11K-2.3
COOTHOIIIEHHE OO0BEMOB BO3/yXa 4Yepe3 TOpelKy W IMPOAYKTOB CropaHWs 3a maporeperpeBarenem ams | [1K-3:
ycnoBuit 3amaun 2.4. npu paborte KoTia mox HamayBoMm? 3amada 4. Ompenenutb Teopermdeckue oobéMb | MI-TTK-3.1
BO3/yXa M MPOJYKTOB CrOpaHus P Pa30MKHYTOH cxeme cyiiku HazapoBckoro Oyporo yris (npunoxenue, | UJI-11K-3.2

ta6m. I11, rommuso Nel5). Ilpunsate Bnaxuocts meu 15,0%. 3agaua 5. Onpeaenuts HEOOXOUMOE CEUCHHUE
KaHaja ropsiaero Bozayxa mpu temmneparype3000C , uzdsirounom nasiernu B razoxonae 3000 Ila s kotma,
CKUTAIONIMI HEPIOHTPUHCKHIA yroib (npuioxenue, Tadi.I11, Tormeo Nel6) B konmuuectse 23,8 kr/c. [lpu
pelIeHny 3aJa4yl MPHHATh CKOPOCTHh Bo3ayxa 15 m/c, xomudecTBo TazoxonoB 2, ¢opma- kpyrmas (1
BapUaHT) M NPAMOYTOJIbHAs C COOTHOIIEHHMEM CTOpoH 2:1 (2if BapuaHT); NPUHATH OTHOLICHHE O00BEMa
BO3/yXa K TeopeTHuecku Heobxomumomy B=1,16 u 6apomerpudeckoe nasienne 750 MM pr.cT. (99990 Ila).
3anmava 6. OnpeaenuTh 00bEM BO3ayXa IS TOPEHUS U 00BEM MPOIYKTOB CrOPAHUS B TOIKE MPU CIKUTAHUU
ACTOHCKMX claHIeB (mpuioxkenue, tadi.I11, TorumBo Nel7). M30bITOK BO3ayxa B TONKE MPUHATH 0=1,3;
CKMranue- kamepHoe. 3agaya 7. Kak u3meHutcs o0b€M u 00bEMHBIE 10JIM TPEXAaTOMHBIX I'a30B M BOJSHBIX
MapoB, €CIIM MPH CXKHUTAaHUW YeTsIOMHCKOTo Oyporo yris (npunoxenue, TaOi.Il1, TorumBo Nel2) u30bITOK
BO3/yXxa yBenuuuTh ¢ 1,2 no 1,3? 3amava 8. OnpenesuTh SHTATBIHIO TEOPETHUECKH HEOOXOAMMOTO 00BEMA
Bo3ayxa npu cxuranuu 1 xr Alll (mpunoxenue, Tabn.I11, rommuso Ne5) u 1 xr Hazaposckoro Gyporo yris
(npunoxenne, ta6n.Il1, TormmBo NelS) mpu temmeparype 3500C M cOMOCTaBUTH HUX OJHOBPEMEHHO C
COOTHOIIIEHHEM TEIIOT CrOpaHusl 3TUX TOIUIHB. 3amavya 9. Kak u3MeHuTCs SHTANBIUS MPOIYKTOB CTOPaHUs
YXOISIIMX Ta30B IPU CXKUTAHUM aHTPEHCKoro yriis (mpuioxenue, Tabn.Ill, TorumBo Nel3), ecnu ero
BIQXKHOCTh YBEIMUUTH ¢ 34,5 10 45%, TeMneparypy yxonsamux ra3os npuHaTts 1600C , a 1,4 yx = . 3agaua
10. Kak U3MEHHTCS SHTAJIBIHUS NMPOJYKTOB CrOpaHHsl HAa BBIXOJIE M3 TONKU TPH CXXHTAaHUW Ha3apOBCKOTO
Oyporo yras (mpunokenue, Tabm.Ill, tommmBo Nel5), ecnm 3aMKHYTYIO CXeMy CYIIKH 3aMEHHTh Ha
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Pa3soMKHYTYI0 ¢ BiIaxHOCTBIO 1 W =13%? Ilpunste 11000 3 =T C", a 1,20. T = 3agaya 11. Hackonbko
WU3MEHHT YIEJIbHYIO SHTAJBIIMIO M TEMIEpaTypy ra3oB B IIOBOPOTHOH Kamepe KOTJa MPHCOC XOJOJHOTO
Bo3ayxa B konunuectBe o 0,1 mpc =mpu . 20 ? o x B t = C IIpuHsATH U30BITOK BO3AyXa B Ta30BOM MOTOKE JI0
noBopotHoi kamepbl ' a 1,13 mk = , Temmeparypy razoB 8500C , TOMIMBORKHUOACTY3CKHUH Yroib
(mpunoxxenwne, Ta0.I11, Tormeo Ne9).

39
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(pazmen 5)

3amaga 12. OmpenenuTh pacmojiaraeMyr0 TEIUIOTY TOHENKOro yriisi mapku I' (oTceBbl) (IpHIIOXKEHHE,
tabn.I11, TommuBo Ne2) mpu Temmepatype xonogHoro Bozayxa 300C , TemmepaType MpeaBapUTEILHOTO
nmonorpeBa Bozayxa S500C . OrHomeHHME KOJMMYECTBA BO3MyXa HAa BXOJe B KOTET K TEOPETHYECKU
HeoOxomumomy B' 1,35 =, cymika TommuBa- 3aMKHyTas1, GPU3NIECKON TETIOTOH TOTUTMBA IIpeHeOpedh. 3amaua
13. Hackonbko mensercst p Qp Oyporo yrns YensOuHckoro MmectopoxkaeHus (mpuioxenue, tadn.Ill,
ToruBo Nel2) mpu M3MEHEHHH TEMIIEpaTyphl IpeaBapuTeasrHoro mogorpea Bozayxa ¢ 40 go 800C ? Ilpu
pemrennu 3anaan npuHATh ' 1, 22 = . 3agaya 14. OnpeaenuTs TETTOBOCIPHUITHE KOTIA QIION MPU HAIWINH
oT0opa mapa Ha COOCTBEHHBIE HYXJbl. Pacxo/ mapa Ha coOOCTBEHHBIE HYX/bI IPUHATH U3 TPOMEKYTOYHOTO
naponeperpesareyis B koiuuectBe 40 xr/c ¢ mapamerpamu 4500 me t = C , p = 2,55MIla . Ilpunats
napaMeTpbl U PacXobl CBEXETro mapa 1o npumepy 3.1, mpu 3ToM pacxo] napa Ha BXOJ€ B IPOMEXKYTOUYHBIH
neperpeBarenpy yBenmduTh ¢ 163, 9 mo 203,9 kr/c. 3amava 15. OmpenenuTth pacroiaraeMyro TEIUIOTY
¢dpeseproro Topda (nmpunoxenue, Tatu.Il1, Torumeo Nel8), a Takke SHTAIBIHIO YXOAAIIUX Ta30B NPHU
n3MeHeHun BiaaxkHoctd p W ¢ 50 o 40%. IIpunsare: temnepatypHoro Bo3ayxa 300C , mpeaBapUTEIbHOTO
NOJOrpeBa BO3AyXa Ha BXoAe B Bo3zayxomomorpesatensb 500C ; OTHOLIEHHE pacxola BO3AyXa Ha BXOAE B
BO3/IyXOIOIOTPeBaTeNb K TeopeTniecku Heooxoaumomy B' 1, 25; = u30bITOK Bo3ayxa 3a KOTJIOM o 1, 40 yx =
; TeMmeparypy yxoxsamux razoB YX 1500 9 = C ; temmeparypy TommmBa npunsath 200C . 3agaua 16.
Hackonbko M3MEHATCS MOTEpU C YXOASIIMMU Trazamu Aiasi Oyporo yrist HazapoBckoro MecToposkieHus
(npunoxenne, Tabn.Ill1, tommuBo Nel5) mpu m3menennun 3YX co 160 mo 1400C (3a cu€r oumcTku
MOBEPXHOCTEH razoBoro Tpakta)? [IpuHATH H30BITOK BO3AYyXa B yXOIAIINX Ta3ax 1,26, TeMneparypy Bo3ayxa
Ha BXoze B napoBoi kotén 500C , oTHOCHTENbHBIN H30BITOK BO3AyXa Ha BXoJe B napoBoii korén B' 1, 22 =,
MOTEpU TEIUIOTHL ¢ MexaHudeckuM Hepoxorom q4 = 0,5%. 3amaya 17. OnpenenauTs pacxoj TOIUIMBA IS
ra3oMjIOTHOTO KOTJIa MPOU3BOAMTEIBHOCTRIO 736,11 Kr/c Ha clieayromue mapaMmerpsl napa: Temmeparypa

150151 o To X0) WO D 1 £:1 o : HO 545/5450C Temmeparypa MUTATCIbLHOW BOJBI
............................................ 2700C JlaBieHne CBEXKEro rnapa Ha BBIXOJIE
....................................... 25,02 Mlla JlaBrenune MMATATEIBHOMN BO/IbI
............................................. 30,41 MIla Pacxonq mapa dYepe3 HpOMEXYTOUHBIN IeperpeBaTelb
.................. 605,56 xr/c TemmnepaTypa napa Ha BXOJ€ B MPOMEKYTOUHBIHA HEeperpeBatens ........ 2950C
JaBneHue mapa mnocie npoMexyTOYHOro NePerpeBaTes ............... 3,92 MIla /laBneHue mapa Ha BXOJE B
IIPOMEKYTOUHBIN Meperpesareisp ......... 4,17 Mlla TommBo — mpupoaHbIi ra3 (nmpuioxenne, Tadn.I12,

tormmBo  Ne7) Ilpm  mpoBemeHmn pacuéroB: TemmepaTypa Bo3ayXa Mepel MapoBBIM  KOTJIOM

TIK-2:

NJI-TIK-2.1
NJI-TIK-2.2
WNJI-TIK-2.3
TIK-3:

UJI-TIK-3.1
WJI-TIK-3.2
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............................. 300C IIpenBapUTEIHHBIN TOAOTPEB BOZIYXA «.uvenveneereaneannennennane... OTCYTCTBYET
M30BITOK BO3MyXa HA BBIXOAE W3 MAPOBOTO KOTIA ...ueeneeneeneannnn. 1,30 TemmepaTypa yXOASIINX Ta30B
.............................................. 1200C  Bmpeick B TNpPOMEXYTOUHBIH  MaponeperpeBaTellb
................... OtcytcTByeT 3anaua 18. OnpeaenuTs NoTepu q2 A TOIUIMB C PA3IMYHOM BIaKHOCTBIO MTPU
OIMHAKOBOM TemmepaTtype yxomsamux razoB YX 1400 3=Cua 1,45yx=;.30o0xnt=C;'30o0nt=C; 0
o TJI t = C . [Ipunsate cnepyromue Tornusa no tadm. [11: ALL(Ne3), kysneukuit CC (Ne6), Ha3apOBCKHiA
yrosib (Nel5) u coorBercTBeHHO 4 , paBHoe 4; 1; 0,5%, a 0,95 yu = . 3agaua 19. Onpenenutb norepu q2
MIPH COKUTAHWUHU B TTAPOBOM KOTJIEe 3KHOACTy3cKoro yris (mpuinoxenne, Tadm. 11, Ne 9) mpu ¥YX 1400 $=Cu
M30BITKE BO3MyXa Ha BBIXOZE M3 MapoBOro KoTia cootBercTBeHHO 1,20; 1,30; 1,40; 1,50. ITpunsts . 300 x B
=C,'300Bt=C,q4=2%,00TJt=C.ConocraBuTh n3MeHeHHE 0OBEMOB Ta30B (CM. IJ1.2) U MOTEPH G2
. 3agaga 20. OmnpenennTs reOMETPUUECKHE XapaKTePUCTUKH TonmoyHoW kamepsl kotia E-500-13,8 I'M c .
5450 m e t = C , UMErOMIETO TaKou e MPo(UiIh TOMOYHON KaMephl, Kak B mpumMepe 4.1, i OTIuJaronuiics
TOJIBKO IIMPUHOM TOMKHU, COCTaBIIAONICH 1Mo ocsaM TpyO 13520 mm. KonnuecTBo ropenok 8, 1a30B 4.
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3anava 21. OnpeaenuTs JTy4eBOCIPUHUMAIOIIYIO TIOBEPXHOCTh SKpaHa CTEHbI TOMKH, UMEIoNIel mupuny 13
¥ BBICOTY 21 M. DKpaH BBHINONHEH W3 IJIaIKuX TpyO muamerpom 42 MM ¢ marom 46 MM; B HWDKHEH 4acTu
dKpaHa UMeeTCsl YeThipe amOpa3yphl TOPENOK IuaMeTpoMm ycTba 1,2 M u aBa na3a muametpom 0,45 M, B
BEpPXHEH YacTH dKpaHa — BOCEMb COIUI JIJIs PEIUPKYIISIUN ra30B pazmepoM kaxaoe 0,2*%0,45 m. B HokHel
YaCTH 9KpaH OIIUIOBaH Ha BHICOTY 2 M MO Bcei mmpuHe. 3agada 22. Onpenenuts KO3PPUIHESHT N3TyIeHHS
¢akena ¢ & npu cxuranum bepezoBckoro Oyporo yris (mpumokenue, Tadim. 111, TormBo Nel4). M36b1ToK
BO3/1yXa 3a TOMKOH npuHATh o 1,2 T =, Temnepatypy npoaykToB cropanus 3a Heir 10500C , addpexTrBHYIO
TOJIIIMHY HU3JTy4aloero cjos TONKU 5 M, MEIbHUIIBI — MOJIOTKOBEIE, o 0,75 yH = . 3agaua 21. OnpenenuTsb
K03 pULIMEHT U3TyyeHns: TONOYHOM Kamepbl T € , IpU CKUTAaHUHM HEPIOHTPUHCKOro yriisd (MPHJIOXKEHUE,
tabm. 111, rommao Nel6). IlpuHsats n30bITOK Bo3ayxa 3a Tonkoi o 1,2 T =, TeMnepaTypy ra3os 3a TONKOi "
12000 9 =T C, a3 exTuBHYIO TONMMHY HITYyUYAIOIIEro ciosl TOnkHu s=7,0 M, METbHHIIBI — CPETHEXO/IHBIE,
cpenuuit koaduiuent spdexruBHocTH 3KpaHoB Y 0, 41 ¢cp =, a 0,95 yH =, TonKa — C ypaBHOBEIICHHOH
Taroi, T.e. pT = 0,1MIla. 3agaua 24. Kak u3MeHUTCs TEIIIOBOCIPUATHE PAAHALMOHHOTO IEPErpeBaTels B
npumepe 4.19, ecnu ero KOHCTPYKIHUIO BBITIONHUTH U3 CIBOCHHBIX U-00pasHbIX TpyO @42 mwm, ¢ marom 45
MM, pagrycoM BHyTpeHHel netiau 105 mm, B neHTe npusAaTh 20 Tpy6. [IpHHATH pacnonoxenne oJHON MeTan
B 30He II, BTOpoil B 30He III mo BceMy mepuMeTpy TONKHU; TEIUIOBBIE HOTOKU B 30HaX MPHUHSATH 10 IPUMEPY
4.19; 2 23577 n q =wu 3 157,6 1 q = xB1/ 2 M . 3amaya 25. JIns ycnoBuii npumepa 4.21 omnpenenutsb
TETUTOBOCTIPUATHE TOMOYHBIX INHPM TPU CXKUTAHUM TPUPOAHOTO raza (mpwioxkenue, Tabdn. I12. Tommuso
Ne®). 3amaua 26. s kotna E-16-9,8-560-I'M (bK3-160-100 ['M) nipu coxurannu Ma3yTa ONPEAeTUTh BBIXO
OKCHJIOB a30Ta IpU 3aMEHE BUXPEBBIX Ha MPSIMOTOYHBIE TOPEIKHM C TaHTEHIMAIbHBIM HalpaBiICHHUEM
TOPENOYHBIX CTPYH B CeueHHH TONKW. lIpWHATH M3OBITKM BO3IyXa B TOMKE W TPHUCOCHL, TEMIEPATypy
ropsiYero Bo3JyXa IO YCJIOBHUSM IpuMepa 5.3 u pacu€THBIE NaHHBIE TONKHM KOTIa U3 mpumepa 5.4. Pacuér
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npousBecTd 0e3 yuéTa peLUpKyJIALUM I'a30B B TOIKY, CKOPOCTb BO3AyXa Ha BBIXOAE M3 ropeiok 45 m/c.
3anaua 27. Jns xotna IIn-1000-25-545-TM (TTMII-314 A) B COOTBETCTBHH C YCIOBHSMH mprmMepa 5.3
onpenenuth Beixox NO2 mpu cxkuranuu npuponHoro raza ¢ 3 36,3 / ¢ Qu = M/x M u BBoAe rasos
PELUPKYJISILIMU B TOPSYMN BO3MyX B KomuuectBe 5%. TemnoByro 3(p(eKTUBHOCTH CTEH 30HBI TOPEHUS
MPHUHATH TI0 Ma3yTy. M30bITOK BO3Myxa Ha BbIxoAe m3 Tonku nmpuHsaTh o 1,05 T = . Temmeparypa ra3oB Ha
Bbixoje u3 Tonku ' 0 1230 3 =T C, ocranbHbIe JaHHBIE IO KOTJIY MPUHUMAIOTCS 0e3 n3MeHeHui. 3anaya 28.
Hns xorna [1n-1000-25-545 K (TIIII-312 A) (mpumep 5.1) onpenenuTts KOHIEHTPALMIO OKCHIOB a30Ta IpH
cxuranny poreuxoro I'CHI, Ho ¢ TBEpABIM 1UTakoynaneHueM. IIpuHsITE Te ke NCXOAHBIE JaHHBIE, KPOME Y/
0,45TI.=u"011509=T C. 3amaga 29. Onpeneauts reomeTpudeckue xapakrepuctuku 1 112 (,,,0.,0
,) E fF st crynenn npoMexxyTo4HOro maporeperpeBaress, BEIMOJIHEHHOTO U3 BEPTUKAIBHBIX 3MEEBHKOB C
KOPHIIOPHBIM PACIIOJIOKEHHEM TPYO HapyXHBIM auameTpoM 60 MM M TONIIMHON CTEeHKH 5 MM (puc.6.3).
[Hwupuna razoxona a=16320 MM, KonndecTBO TPYOHBIX ceKiuii 116 mIT., 9nuciIo mapayuienbHBIX TPYO B OAHON
cexy 3, nonepeunsiid mar s1 =138mm. Ipu pacu€re oborpeBaemoii UIMHBI TPYO YIACTKH U3THOOB CYUTATh
COOTBETCTBEHHO JIJISl IEPBOTO, BTOPOTO M TpeThero 3MeeBUKOB: 150, 225 u 300 mMm. 3agada 30. Onpenenuts
CKOPOCTh MPOIYKTOB CrOPaHHs M BTOPUYHOIIEPETPEBAEMOro Iapa BO BXOAHOM CTYIEHHU MaporeperpeBaTess
u3 Tpyd @50 MM C TONIIMHON CTEHKH 4 MM WM KOPHIOPHBIM TOPH30HTAJBHBIM PACIONOKEHHE TPyO B
OMycKHOM Trazoxoze. [Ipu mpoBeieHHH pacy€TOB MPHHATH: pa3Mepsl razoxoma a=16,32 M u h=6,36 wm.
KommuecTBo TpyOHBIX ceknuit 176 mT. IHHON Kaxkaas 6,2 M, YUCIIO MapauIebHBIX TPYO B OJHON CEKITUHN —
yeTpipe. Pacxon Torumsa 19,28 Bp = xr/c, 06b€M npoaykToB cropanus Ha | Kr cropesmrero tormmsa VI
=13, 25 3 M xr / , TemmepaTypa MpOJAYKTOB cropanus Ha Bxoze B cTyneHb 6970C u Ha Bbixone 4500C ,
JnaBieHue mapa coorBerctBeHHO 4,17 m 4,07 MIla. 3amaya 31. Kak u3aMeHUTCS CKOpPOCTh MPOIYKTOB
CropaHusi M mapa B MPOMEXYTOYHOM IIeperpeBaTesic NMPH M3MEHEHWU CPeAHEH TeMIepaTypbl NPOLYKTOB
cropanus ¢ 596 mo 6500C u BrOpHuHO- TeperpeBaeMoro mapa ¢ 3800C mo 4200C (mpu p=4,12 Mlla), a
Take masieHus B HéM c 4,12 Mlla mo 2,65 Mlla (mpu t=3800C ). IIpu npoBeaeHnn pacuy€TOB MPUHSITE:
pacxon toruBa 19,28 kr/c, 00bEM MPOAYKTOB CropaHus Ha 1Kr cropesirero tormsa 13, 25 3 M /kr, ®KuBOe
CEYeHHe Ta30X0J0B I MPOXoaa MPOAYKTOB cropanus 49,2 3 M , pacxon mapa 216,11 kr/c u ceueHue s
mpoxoma mapa 0,975 3 m . 3amawa 32. CpaBHUTH CKOPOCTH BOABI B JKOHOMAaiH3epax € KOPUIOPHBIM
pacronioxeHreM TpyO napajuieabHo GPOHTY U MEPIEHANKYIAPHO GpoHTy. [IpuHATE ciieayromuye UCXOJHbIe
JAaHHBIE: TUaMeTp TpyO 32MM, TONIIMHY CTEHKH TPYO 4 MM, IMONEpedHBIN mar 85 MM, MpOJOJIbHBIN Imar
47mm, pa3mepsl razoxoja mno riayoune b=3,5 m , mo mmprHe a=12,5 M, KOIHYECTBO MapaUIeNbHBIX TPYO B
OJIHOM TPYOHOW CEKIMH — TPH, PacXoi BOJIbI depe3 skoHomaizep D=138,89 kr/c, cpennss TeMmmeparypa
Boztbl t=2680C , cpennee naBnenue p=16,2 Mlla. [Ipu pacnonoxxernn Tpyd napajuieabHO (GPOHTY MPHUHSATD
KOJINYECTBO CEKLUH MOBEPXHOCTHU MO IIUPUHE ra3oxoja — JIB€, CBOOOJHOE PAaCCTOSIHUE MEXKIY OChIO TPYO M
CTEeHKOW BO Bcex ciydasx mpuHsath 100 mMMm. 3amada 33. Hackoimbko M3MEHHTCS CKOPOCTH MPOAYKTOB
cropanus. Ecnu yBenuuuTh pa3mep razoxozna mo rayoune ¢ 3,5 1o 4,0 M npu coXxpaHeHUH OTHOCUTEIHHOTO
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nornepevyHoro mara tpy0. OcTanbHble JaHHBIE, HEOOXOIUMBIE ISl ONPEACTICHUS KUBOI'O CEUECHUs, IPUHATD
mo 3ajave 6.4. mpHu PacIoOKEHWH 3MEEBHKOB MapayuiedbHo ¢poHTy. [IpuHSITE MnHY 3MeeBHKOB 6,1 M,
Temmeparypy npoxnykros cropanus 7000C , pacxox tommsa 17,25 kr/c, 00bEM ra3oB Ha 1 kr Torumsa 3 10/
VI' = M kr. 3agaua 34. OnpenenuTh HEOOXOJMMOE CEYCHHE KOHBEKTHBHOW IIAXTHl MPH MPOCKTUPOBAHUH
KoTJIa Juis cxuranust bepezoBckoro Oyporo yris (mpuitokenue, Tadu. 111, Torumeo Nel4) 1 conocTaBUTh €ro
C HEOOXOIUMBIM CEUCHHEM Ta30XojAa MPH CKUTAaHMM CYIIOHKHA 3Toro yris. [Ipu mpoBeieHnu pacdéToB
OPUHATB: pacxo cbiporo yrig 35,05 / B xr ¢ p =, 006éM npoaykToB cropanus Ha 1 xr tromusa 3 5,89 / VIT
=M KT ; I7I5 CYIIOHKH bepe30BcKoro yriisi MpUHATH COOTBETCTBEHHO 25,5/ Bxrcp=,3 7,434/ VI =Mmkr
TeMIlepaTypa TPOAYKTOB CropaHWs Ha BXxoae B KoHBekTMBHyH maxty 800 oC . I'eomerpmdueckue
XapaKTEPUCTUKH TMOBEPXHOCTH Harpepa: TpyoObl P36MM ¢ momnepeyHbiM mmarom 140 MM, mmpuHa ra3zoxona
18,0 M, anuHa TpyO 8,85 M (IBe cexkuuu Mo mupuHe). JomyCcTUMYI0 CKOPOCTh ra30B MO YCIOBHUSM H3HOCA
NPHUHATH U1 Chiporo yrias 8,8, mia cymonku 8,65 m/c. 3amaga 35. Kak wm3menutcs kod3pdummeHT
TEIUIOOTIAYX KOHBEKIIMEH OK MPH YBEJIIMYEHUH KOIMYeCTBa TpyO 1o xoay ra3oB ¢ 4 mo 15 m. [Tpunsts: 10/
wl' =M ¢ ; d=2 mm; sl =120mm; s2 = 50mMm ; 0 8 = 900 C ; napruanbHOe AaBieHHe BOAAHBIX apoB 2 0,100
H O r = ; pacmonoxenue 1py0 — KopumopHoe. 3amada 36. Ompenennuts Kak MeHseTCS Kod(h(hUIIueHT
TEIUIOOTAYX OK Uil IIyYKOB TPYO C IIAXMAaTHBIM PACHOJIOKEHHUEM IPU M3MEHEHHMHU MOIepedHoro mara 1 s
co 120 no 138 MM u mpu umMeHeHUU mponaosibHoro mara ¢ 50 o 70 mm. [punsate 2 z 10 = (ocTanbHbIE
JMaHHBIEe 1O 3amade 6.7.). 3amava 37. Kak moBnmsier Ha KOA(hOUIMEHT TEIUIOOTAAYH OK MPH KOPHIOPHOM
pacroyoXeHnu TpyO B ITyYKe 3aMEHa CKUTAHMUs B KOTJIE MPUPOJHOro ra3a Ha Ma3yT? llpu pemennu 3agayun
npussatk 25 /wlh =mc,6331=,061,52=,d=45mm,2210=, 0 9 =800 C . [IpupoaHsIii ra3 — TOIIUBO
Ne6 (tabn.I12 npunoxenus); ol =1,05; ma3yT — tormmmeo Nel9 (ta6in.I11 npunoxkenus), u30BITOK B Ta30X0J1e
al’ =1,03. 3amaya 38. ComocraBuTh 3Ha4eHHA KOX(P(UIMEHTA TEIUIOOTAAYM KOHBEKIMEH OK Ui TPyO
KOPUJOPHOTO IMy4YKa MpH aTMOC(EpHOM JIaBICHUH M YBEJIMYEHUH JaBJcHUs B razoxoje jgo p=0,5 Mlla u
COXpaHEHUH TIOCTOSHHOM TMHEWHOW CKOPOCTH MPOYKTOB cropanus. 3aaada 39. Onpenenuts K03hUIMeHT
TETUIOOT/IAYd KOHBEKIIMEW OK MpHU HapyXHBIX auamerpax Tpyo d1 = 38mm u d2 = 32mm . [Ipu pemenun
3amaun npuHATE: 0 3=900C,20,100HOr=,10/wl'=Mc,03,01=,01,52=,22z10=, myuku c
KOPUJOPHBIM U IIaXMaTHBIM pacnonoxkeHueMm TpyO. 3amaua 40. IloBepxHOCTh HarpeBa KOHBEKTHBHOTO
naporeperpeBaTeisi ¢ KOPUIOPHBIM PacloyIOKeHHEM TPyO nMeeT (eCTOHMPOBAaHHYIO dacTb. OmnpenenuTsb
cpenHuil KOAQPUIMEHT TEIUIO0TJa491 KOHBEKIIMEW 0K , €CII U3BECTHO, YTO MMOBEPXHOCTH Harpesa 898 2 m ,
CEYCHHUE JIs POXoJia ra3oB B (hecToHnpoBaHHOM yacTh 2 . 83,3 FI' @ = M , maru Tpy0 3ol yactu 1 s =276
MM u 2 s =55 MM, B HedecTronupoBanHoi yactu 2 71,4 FI' =M, 1 s =138 MM, 2 s =55 mm. TpyOsl umeroT
muametp 36 MM, 2 z B (eCTOHMPOBaHHOW 4acTH paBHO 12, B HedecToHHpoBaHHOH 4acTu 6. llpuHsTH: B
o0eunx yacTsax cpeaHioro Temnepatypy razos 0 3 =1100 C,3 8,85/ VI'=wm«r, 22,0/ Bxrcp=,2 0,08 HO
r=.
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- KOHTpOJIbHAs paboTa

1. OcOOEHHOCTH CXKUTAHUS KHJIKOIr'o TOILIMBA. MexaHu3M nponecca CxKuranus XKUJAKOoro ToIrJirnBa. 2.
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(pazgen 4,5)

Cr10co0bI pacHbUIMBAHUS XKHUIKOTO TOIUIMBA. TONKH AJISL CKUTAHMS KUIKOTO TOIUIMBA U UX XapaKTEPUCTHUKH.
3. Kinaccuduxanus cioeBbIX TONOK. XapaKTepUCTHUKHU POLiecca TOpeHus ToIuuBa. 4. Mexanudyeckue
(dopcyHkH, (POPCYHKH ¢ PACIBUTUBAIOIICH CPeloii, KOMOMHUPOBaHHBIC (POPCYHKH. 5. 5. DakTOpHI,
BJIMAIOLINE Ha Pacibll TOIUHMBa B popcyHkax. KomMOMHHpOBaHKE ra30-Ma3yTHBIC TOPENKH KOTIOB. 6. Tonku
JUIS COKUTaHUs TBEPIOIO TOIUIMBA B IUIOTHOM cioe. Kimaccuduxkanus cnocoboB cxUranus TBEPAOTO TOIINBA
B TOTIKaX KOTEJBHBIX arperaroB. 7. MexaHMyecKue TOMKH C LEMHbIMU penieTkamu. CKUranue TBepAoro
TOIIMBA B KUIMsAMIeM cioe. 8. CroeBoe cxuranue Tomiausa. CTpyKTypa TOpsILEro cjiosi TBEpAOro TOIUIMBA.
XapaKkTepUCTUKH MPOIIecca TOPEeHuUsl. XapaKTepUCTUKHU CIIOEBBIX TOIIOK M OCHOBBI UX pacuera. 9. Tonku mis
(akenpHOTrO CKUTraHusl yroiabHO mbla. CKUranyie TBEpIOro TOIUIMBA B MBIEBUIHOM cocTosiHUU. 10.
I{uknoHHBIE U BUXpEBBIE TOMKU. TOMKH C TBEPABIM U XKUAKUM LUTakoynaneHueM. 11. I'openxu mmis
CKMTaHMs TBEPAOTO MBIIEBUIHOIO TOINBA. 12. CXeMBI paclonoKeHUs TOpeNoK B Tonke. Tonku s
CYKUTAHMSI YTOJIBHOM MBUIM C TPAHYIUPOBAaHHBIM LIJIAaKOy1ajdeHUueM. 13. BiusHue BIaXXHOCTH, 30JbHOCTH,
BBIX0/1a JIETYYUX U TEIUIOTHI CrOpaHMsl TOITMBA Ha KOHCTPYKIIMIO TOOYHOU KaMephl. 14. MaremaTudeckast
MO/JIeNIb TOPEHHUS YTOIBHOM NbUTH. BHIOOp M pacyeTHbIE XapaKTEPUCTHKH TOMOK ISl CKUTAHHS YTOJIBHOM
nbutd. 15. ITpuieyronbHbie TOPENIKU U UX pacnonoxeHue. CKOpOCTH NEPBUYHOIO U BTOPUYHOTO BO3AYyXaA.
OCOOECHHOCTH U OpraHU3auysl CKUTAaHUS PA3TUUHBIX IPOMBIIIIIEHHBIX OTXOA0B- Fa30BbIX, KUIKHUX U
TBepAbIX. 16. CpaBHUTENBHBIN aHAIN3 pa3IMYHBIX TONOK. 17. PerynupoBanue ropeHust pu CXKUTaHuU
JKHUIIKOT0, TBEPAOTO U ra3000pa3Horo tomnusa. 18. Oxpana Tpya IpH SKCITyaTalUH MbUICYTOJIBHBIX TOTIOK.
19. TennoBble CXeMbI KOTENBHBIX arperaToB, paboTaoIKX Ha ra3e, Ma3yTe, TBEPAOM IbUIEBUAHOM TOIUIMBE,
OTXOJIAIINX Ta3ax TEXHOJOrHueckux arperatoB. 20. [IpuHIIMT KOMITOHOBKH IMOBEPXHOCTEH HArpeBa Mo Xoay
NPOAYKTOB cropanusi. [lapooOpa3syromiyie oBepXHOCTH HarpeBa. KOHCTPYKIIUK TOMTOYHBIX SKPaHOB. 21.
CxeMbl BKIIIOYEHUS TTaHeNIeH S9KPaHOB, YCIOBUS UX pabOThl. MeTOo/bl MOBBIIIEHHE HaIe)KHOCTH TOIIOYHBIX
3KpaHoB. 22. KOHBEKTHBHbIE HCTIAPUTEIbHBIE IIOBEPXHOCTH HArpeBa 1 MaporeperpeBaTeiy; paaialioHHbIe
U IIIAPMOBBIE MapoIieperpeBaTeNy yciaoBus padoThl MeTauia Tpy0. 23. KoMIioHOBKa maponeperpeBateliei,
BIIMSIHYE HA HEe MTapaMeTpoB Napa U XapaKTepUCTHK ToIuBa. 24. [Taponeperpesartenu KOTIOB H CXEMBI HX
BKJIFOUEHHS B Ta30BbIN TPAKT. METOIbI peryIMpOBaHus TEMIIEPATYPHI NTeperpesa napa. 25. UyryHusie u
CTaJIbHbIE BOASHBIE SKOHOMaN3ephl KOTJIOB M UX BKIIIOUEHHE B MUTATEIbHBIE MaruCTPajIy: THIIBI,
KOHCTPYKIUs, KOMIIOHOBKA, pacIpeesIeHUE TEMIIEPATYpPHBIX HANIOPOB. 26. PexynepaTuBHbIC
pEreHepaTUBHBIE BO3AYLIHBIE OAOrpeBaTeNn. TeXHUKO-I)KOHOMUYECKHE MTPEIENbI TOA0IPEBA BO3/1yXa BOBI,
raza. 27. Husko- u BeIcOKOTeMIIepaTypHas KOppO3HH MOBEPXHOCTEH HarpeBa U METO/IbI UX YMEHBIIEHUS. 28.
Mexaan3m 00pa3oBaHus OTI0KeHUI. OYNCTKA MOBEPXHOCTEH HAarpeBa. AOpa3uBHBIN H3HOC TOBEPXHOCTEN
HarpeBa. 29. Ha3HadueHne orpaxaeHui ra30Xxo0/10B KOTa U TpeboBaHus K HUM. KoHCTpyKmn 0OMypoBOK
ocHOBHI pacueta. 30. HazHaueHue u KOHCTPYKIIMH KapKaca. Y cJIoBHA pabOTHI MeTasia KOTJIOB, pacyeT Ha
MPOYHOCTH. DKCIUTyaTallMOHHBIA KOHTPOJIb 32 MeTayuToM. 31. XapaKkTeprcTrKa TETIOBOM CXEMBI:
TEIUIOBOCIIPUSATHSI B HCIIAPUTENBHOM CHCTEME, SKOHOMal3epe U naponeperpenatene. 32. YcioBus

W-TIK-2.1
W-TIK-2.2
UJI-TIK-2.3
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ONTHMU3ALUH TEIJIOBOM CXeMBbI KOTIa. TeMIepaTypa IpoIyKTOB CrOPaHHs Ha BBIXOJE U3 TOIIKH U
TeMIeparypa yxonsamux ra3oB. 33. IIpuMepsl TemI0Boi cXeMbl KOTIIOB C €CTECTBEHHOW ITUPKYIISIIEH U
NPUHYAUTENbHBIM ABIKEHHEM pabodero Tena. 34. TemnoBoii 6anaHc U TeMIepaTypHBI ypOBEHb TOTIKH.
TemmoobmeH B Tomnke. [lagaromuii v 3(h(HheKTUBHBIN TEIUIOBOM MOTOK. 35. TerIoBbIe XapaKTEPUCTHKH
HACTEHHBIX 3KpaHOB. CBsI3b TEIUIOBON paObOTHI TONKU C BUJOM M XapaKTEPUCTUKAMH COKUTAEMOT0 TOILIUBA.
36. UsnyuartenpHas criocoOHOCTH (akena. Beibop TemiiepaTypbl MPOAYKTOB CrOpaHHs Ha BBIXOJIE TOTIOYHON
KaMepsl. 37.Br160p KOHEUHOTO OXJAXKICHHS Ta30B B TOMKe. Pacyer TermooOMeHa B TOOYHOU Kamepe. 38.
Mertonuka pacdera TerutoooMeHna B Tornke. JIyancThiid TemmooOMeH B ra3oxoax kotia. 39. TemmoobmeH B
MOJTypaIMalliOHHBIX W KOHBEKTHBHBIX MOBEpXHOCTX Harpesa. 40. KoaddunmenTs! Temmonepenayun u BEIOOp
ONTHMAJIBHON CKOPOCTH MPOIYKTOB CrOpaHMs B KOHBEKTUBHBIX razoxonaax. 41. Meroauka pacueta
KOHBEKTHBHBIX IIOBEPXHOCTEN Harpesa. Pacnpenenenue TemoBOCIPUATHI MEX Ty TIOBEPXHOCTSIMHU HAarpeBsa.
42. OcoOeHHOCTH pacTpeAeNeH s TEIUIOBOCTIPUSATHIA B TPSIMOTOYHBIX KOTJIAaX JOKPUTHYECKUX U
CBEPXKPUTHUYECKHUX MapaMeTpoB. 43. HTeHcHpHKaLus paaualliOHHOTO U KOHBEKTHBHOTO TETNIOOOMEHA B
3neMeHTax KoTia. 44. Pacnipenenenue TemIOBOCIPUATHI MeX 1y OBEPXHOCTAMHU Harpesa. TexXHUKO-
HKOHOMHUYECKHH BEIOOpP OXJITKACHHA Ta30B B KOTIIe. 45. 3a1auu v MOCIeI0BaTeIFHOCTh KOHCTPYKTOPCKOTO U
MTOBEPOYHOIr0 pacyeToB Komia. 46. MeToauka npoBeIeHNUs TEMJIOBOTO pacdyeTa KOTa U €ro JJIEMEHTOB Ha
OBM. 47. 'napoiuHaMuKa M HAJCKHOCTh Pa0OThI AJIEMEHTOB KOTiIa. OCHOBHBIC ypaBHEHUS
THUIPOAMHAMMKH U TEIUIOOOMEHa BOJOHAMOPHOI0 TpakTa. OcOOEHHOCTH TUAPOJUHAMHUKHI CUCTEM C
€CTeCTBEHHOU NUpKyJsiiueit. 48. XapakTeprcTHKa TOTOKOB pabounX T, UX PEKUM U CTPYKTypa. 49.
Knaccudukanus ucnaputenbHbIX CUCTEM KOTIIOB. TeMrepaTypa CTeHKH TPYOBI B €€ 3aBUCUMOCTD OT
pa3n4HbIX ycioBuid oborpesa. 50. OCHOBBI METOIMKHU pacyueTa MPOCTHIX U CIIOKHBIX KOHTYPOB
mUpKysinuy. TernoBast v ruApaBIndecKasi HEPaBHOMEPHOCTh B 000rpeBaeMbIX TpyOax MOBEPXHOCTEH
HarpeBa. 51. Kpusucel TermiooOMeHa B mapoo0pa3yonux Tpyoax. 3acToi U ONpOKHIbIBAHIE TUPKYIISIAN
52. I'uapoauHaMuKa CUCTEM C TIPUHYIUTEIBHBIM IBMKEHUEM TetutoHocutens. 53. I'uapoanHaMudeckas
HEYCTOMUYMBOCTB U €€ ycTpaHeHue. Ilynbpcanns motoka 1 Mepsl 10 €€ yCTpaHeHHIo. [ uapoguHaMuyeckas
YCTOMYMBOCTH MOTOKA B TpyOax. 54. YpaBHUTENBFHOE U PErYIHPOBOYHOE MaiiboBaHue. I uapasnuueckas
XapaKTepUCTHKa MHOTOTPYOHBIX cucTeM. 55. TeruioBas u ruipaBiudeckas pazseprka. [ maponruHaMuka
UCIApUTENBHBIX CUCTEM KOTJIOB C €CTECTBEHHOM LUPKYJIAMen. 56. MeTonnka pacdera, THAPaBINIYECKHAE
XapaKTePUCTUKU IIPOCTOTO U CIIOKHOT'O KOHTYPOB IMPKYJIuuu. 57. ObecreueHue HaeKHOCTH
€CTECTBEHHOM LUPKYIAIHMH. PexuM, CTpyKTypa U XapaKTepUCTUKH MOTOKA MapOBOASHON cMecH. 58. CxeMbl
OpTaHW3aINH JIBIKEHUS BOJIBI U TAPOBOISTHONW cMecH. 59. ['napoanHaMuka BOJOTPEHHBIX KOTIIOB,
9KOHOMam3epoB U napomneperpesareneil. 60. Ilops ok ruapaBIMUecKoro pacyera KOTJIOB ¢ ECTECTBEHHOU U
MPUHYIUTENBHOW HUPKYIsIUei. [ uapaBanyeckuii pacuer KoTia.

KAPTOUYKA Ne (mepBasi pyOeskHas aTTecTanus, 6 cemectp)
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1. Tonku 1 (akeIbHOrO CKUTAHUSL YToJAbHOM MblH. CKUraHue TBEPIOro TOIUIMBA B MBIJIEBUIHOM
COCTOSIHHH.

2. Maremaruieckasi MOZICIb TOPEHUs YrOJbHOH MbLUTH. BEIOOp 1 pacueTHbIe XapaKTePUCTUKHU TOTIOK IS
C)KUT'aHUS YTOJILHOU TIBUIH.

3. UyryHHble U CTaJbHbIE BOJSHBIC SKOHOMANH3ephl KOTJIOB U MX BKJIIOUCHHUE B IUTATEIbHBIE MarucTpaiu:
THUIIBI, KOHCTPYKIIMSL, KOMIIOHOBKA, pacrpeiesieHue TeMIIepaTypHBIX HAIlOPOB.

4. NznydatenpHast ciocoOHOCTH (hakena. Beibop TemiiepaTypbl MPOAYKTOB CTOPaHUs Ha BBIXOJE TOIOYHON

KaMephl.
42 | Cemunap- Pazoen 4 K-2:
xondepenuus ['uapoAnHAMEKA ¥ HAIC)KHOCTh PabOThI 3IEMEHTOB KOT/Ia. OCHOBHBIC YPaBHEHHS THIPOTHMHAMUKH U WJ-TIK-2.1
TerooOMeHa BOIOHAMOPHOTo TpakTa. OCOOEHHOCTH THAPOANHAMHUKU CHCTEM C €CTECTBEHHOI WA-TIK-2.2
nupkysinueit. Kimaccudukarms nermapuTeNibHbIX CHCTEM KOTIOB. Temreparypa CTeHKH TpyObl U ee W-TIK-2.3
3aBHCHMOCTD OT yCIIOBHiT 060rpeBa. OCHOBBI METOMKH pacyeTa KOHTYPOB LUPKYJISIKK. TerioBas u IIK-3:
TUpaBIHYECcKas HPABHOMEPHOCTh B 000rpeBaeMbIX TpyOax. Kpusucel TemnoobmMeHa B mapoodpasyommx NJ-TIK-3.1
Tpy6ax. 3acTOl M ONPOKUIBIBAHUE LIUPKYIALNK [ HAPOIMHAMUKA CUCTEM C IPUHYIUTEILHBIM JBHKEHHUEM NA-TIK-3.2

TerioHocuTens. ['napoanHaMudeckas HeycToMuuBOCTh. Ilyabpcanys moToka U Mepsl 10 €€ YCTPaHEHHIO.
YpaBHUTENBHOE U PEryIIMPOBOYHOE MIaliboBaHue. [ mapaBinyeckas XapaKTepUCTHKa MHOTOTPYOHBIX
cucreM. TemoBas ¥ THApaBIMYEcKas pa3BepTKa. | uApoArHAMMKA UCTIAPUTENIBHBIX CUCTEM KOTJIOB C
€CTEeCTBEHHOM LupKyssuei. MeTozuka pacdera, IPOCTOTO U CIIOKHOTO KOHTYPOB LUPKYISAIHUH.. CXeMbl
OpraHM3aliy ABMKEHUS BOJBI U TAPOBOJSTHON cMecH. I napoarHaMuKa BOIOTpeHHBIX KOTIIOB,
9KOHOMaN3epoB U naporneperpenareneil. [lopsaok ruapaBiIndeckoro paciera KOTJIOB ¢ €CTECTBEHHON U
MPUHYIUTENbHOU HUPKYIISALHEH.

AdpoJIMHaMUKa TOMKH. ASpPOJWHAMHUYECKHE COMPOTHBICHHS Ta30BO3AYIIHOTO TpakTa W CHOCOOBI HX
npeoaosieHnsa. CxeMbl Ta30BO3AYIIHBIX TPAaKTOB KOTJIOB. OCHOBBI METOJWKH pPAacyeToB BO3AYIIHOTO U
JBIMOBOTO TPakTOB KoTia. Ha3zHaueHwe W mpuHOMIT pabOTHl IbIMOBOM TpyObl. BriOop BeHTHIIsITOpa U
JabiMococa. OCHOBBI PErylIMpOBaHUs pacxoja Bo3lyxa. Meroluka aspoJuHAMUYECKOro pacuyeTa KOTeIbHOM
YCTaHOBKH.

3onoynaBiauBanue. CpaBHUTEIBHBIE XaPAKTEPUCTHKH 30J10yJI0BUTENEN. OUHCTKA MPOAYKTOB CTOPAHUS OT
OKCHUI0B cepbl. OUHCTKa MPOAYKTOB CTOPAHUs OT OKCHIOB a30Ta. BBIX0A M XapaKTEpUCTHKH IIIIaKa U 30JIbI.
MexaHndeckre CUuCTeMbl IuTakoyaaigeHus. [ITneBMaTnueckas cucreMa nutakoyaaineHus. [ napapnudeckas
CUCTEMA IJIAKOYJAJICHUS.

Pazoen 5
Marematuueckast MOJENb aporeseparopa. BoaHelil pexuM naporeHepatopo. MeTailn 1 IpOYHOCTh
MaporeHepaTopoB. TOIUIMBHOE X034MCTBO NPU MCIIOJIb30BAHUU TBEPJIOTO TOILIMBA. TOIUIMBHOE XO3SHCTBO
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MIPH UCTIONB30BAaHMUH KUAKOTO TOIDIHBA. ['a30cHaA0KeHNe KOTENbHBIX yCTaHOBOK. CTaTUCTHYECKUE
XapaKTePUCTUKH KOTENBHBIX arperaToB. HectanmorapHbie MPOIECcChl B KOTEIBHOW yCTaHOBKE.
JnnaMuyeckue XapakTepUCTUKHU KOTEIBHBIX YCTAHOBOK.

Pazoen 6

Opranuzanus ynpapieHUsI KOTEILHOM YCTaHOBKOM. DKOHOMHYECKHE MMOKA3aTeNId KOTEIbHBIX YCTAHOBOK.
TexHuka 0€30MaCHOCTH B KOTEILHOM.

XapakTepucTUKH U KOHCTPYKIIMH KOTJIOB. [IoNroToBKa K MycKy M IMYCK KOTENBHOrO arperara. Pexxumbl
paboThl KOTJIOB MPOMBIIUICHHBIX NpeAnpusaTuii. CTallMOHAPHBIE W HECTAI[MOHAPHBIC PEKUMBI PaOOTHI B
Mana3oHe OMyCTHMBIX HAarpy3oK, CTaTH4YeCKHe W TUHAMHYECKHE XapaKTEPUCTHKH KOTIOB. PexxnMer
OCTaHOBa ¥ cOpoca Harpy3KH KOTJIa. PeXKUMBI pacTOIKA KOTJIAa U MyCKa U3 Pa3IMYHBIX TETJIOBBIX COCTOSHUIA.
Jomyctumble ckopocTu cOpoca u HaOpoca JnaBicHHs B OapabaHHOM mapoBoM komie. OpraHuzanus
yIpaBIeHHs KOTITAMH.

OO0cmy)xnBaHHE KOTEIBHOTO arperatra BO BpeMs paOOThI, OCTaHOB KoTia. [loBpexkneHne M peMOHT KOTIa.
Bunel ucnipiTanuii, TpeOOBaHMS K HUM, METOJIMKA TIpOBeIeHus. Hanmaika TonoyHoro pexuma koriaa. MeTosl
OTpeNIeJICHUs] TPUCOCOB BO3AyXa B KOTENbHBINA arperar. [locTpoeHue peryaiMpoBOYHON XapaKTEPUCTHKU
ropenku. [locTpoeHne pexxMMHON KapThl KOTETBHOTO arperara. TexHIueckoe OCBUAETEIhCTBOBAHNE KOTIIOB.
JlupeKkTHBHBIC MaTepHaIbl 110 IKCIUTyaTaluu KoTiioB. OXpaHa TpyJa npu padoTe B KOTEIBHBIX.

OCHOBHBIE PKOHOMHYECKHE MOKa3aTelId CTPOUTEIbCTBA, IKCIUTyaTallid U PEMOHTa KOTEIHHBIX YCTAaHOBOK.
AHanm3 COBPEMEHHOTO COCTOSIHHS W TEHACHIWH pa3BUTUS KoTiocTpoeHws. OCHOBHBIE HaIpaBICHHUS
TIOBBIIIICHUS 3KOHOMHYHOCTH PabOTHI KOTEIbHBIX YCTAaHOBOK, MEPCIEKTHBBI Pa3BUTHUSI KOTEIBHON TEXHUKH
MPOMBITIUICHHBIX Tpeanpusitiii. OCHOBHBIE PKOHOMHYECKHE TOKA3aTeTH CTPOUTEIHCTBA, DKCIUTyaTallud U
pPEMOHTA KOTEIHHBIX YCTAHOBOK M IMApOTEHEPaTOPOB.
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I/IH)II/IBI/IJIyaJIbHI)Ie
AOMAaIIHHUE 3aJaHUsA

TemnoBoii pacuer kotenbHoro arperata tuna JJIKBP, KE, JIE o 3agaHHbIM UCXOJHBIM 1TaHHBIM

TIK-2:

WI-TIK-2.1
WNJI-TIK-2.2
WJI-TIK-2.3
TIK-3:

WN/I-TIK-3.1
WU-TIK-3.2
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e Tema kypcosoro npoekTa
Bap.

1 Tennosoii pac4eT NapoBOr0 KOTENIBHOTO
arperata [IKBp-10-13

’ Tennoroii pac4eT NapoBOr0 KOTEIBHOTO
arperara [IKBp-10-13

3 Tennosoii pac4eT NapoBOr0 KOTEIBHOTO
arperara [IKBp-4-13

4 Tennoso# pac4eT napoBOr0 KOTEIBHOTO
arperara [IKBp-0.5-13

5 Tennoroii pac4eT NapoBOro KOTENBHOTO
arperata /IKBp-2.5-13

6 Tennosoii pac4eT NapoBOr0 KOTENBHOTO
arperata [IKBp-10-13

7 Tennoroii pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-10-13

3 Tennosoi pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-4-13

9 Tennosoi pac4eT NapoBOro KOTEIBHOIO
arperata [IKBp-10-13

10 Tennoroii pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-6.5-13

1 Tennosoi pac4eT NapoBOro KOTEIBHOTO
arperara JIKBp-10-13

12 Tennoroi pac4eT NapoBOro KOTEIBHOTO
arperata [IKBp-0.5-13

13 Tennosoii pac4eT NapoBOro KOTEIBHOTO

arperara [IKBp-2.5-13
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14 Tennosoi pac4eT NapoBOro KOTEIbHOTO
arperara [IKBp-10-13

5 Tennosoi pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-0,5-13

16 Tennoso# pac4eT NapoBOro KOTEILHOTO
arperara [IKBp-10-13

17 Tennoroi pac4eT NapoBOro KOTENbHOTO
arperata [IKBp-4-13

3 Tennoroii pac4eT NapoBOro KOTEIbHOTO
arperata [IKBp-10-13

19 Tennoroii pac4eT NapoBOro KOTENbHOTO
arperara [IKBp-10-13

20 Tennosoii pac4eT NapoBOro KOTEIbHOTO
arperara JIKBp-10-13

51 Tennoroi pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-10-13

) Tennosoi pac4eT NapoBOro KOTEIBHOTO
arperara [IKBp-10-13

44

TectupoBaHue

Tect 1
1. ®usnyecku [1-o0pa3Hblii KoTEN
1.1exuT;
2.CTOMUT;
3.BHUCHT.

2. B TomouHOM Kamepe MPOUCXOIUT MPOIIECC

l.HarpeBa BOAbI TOHAMU;
2.HarpeBa BOAbl TIHAMU;
3.Co)KMraHue TOIUIMBA.
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3. Kunsimumii s5xoHOMai3ep BBIMOJIHAIOT U3

. 9yTYHa;
. CTaJIH;
. OpOH3HI.

4. KpaTHOCTI) MUPKYJALNHUA PaBCH CAUHUIIC

. Y BOJOTPEHHOTO KOTJIa;
. y IPSIMOTOYHOTO KOTJIa;
.y 6apabaHHOTO KOTEI.

5. Jleasparop HyKeH JJist

. TAa3UPOBAHUE BOJIBI;
. bapbaTupoBaHus BOJIbI;
. Iera3ali BOJIbI.

6. DxoHOMaI3ep HYX)EH IS

. OXJIQXKJCHHUS TPOAYKTOB CTOPAHMUS;
. TIOJIOTPEBA BOBI;
. paszaeneHust BOAbI U napa.

/. KOHBEKTMBHBIN NapoIeperpeBaTesb PacioioKeH Mocie

. bapabaHna;
. IIAPM;
. DKOHOMal3epa.

8. B dgecTone nmporcxoant
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1. nomorpes BoAbI;
2. mapooOpa3zoBaHuE;
3. mojporpes napa.

9. DKkpaHHBIE MOBEPXHOCTU HArPEBa MO3BOJIIOT
1. CHU3UTH BBICOTY TOIIKH;
2. paBHOMEPHO MPUHSATH TEIUIOTY;
3.yBEIUYUTH MAPONPOU3BOAUTEILHOCTD.

10. s gero nmpeanasHaueH 6apaban KoTia?
1.1 KpeTIeHust SKpaHHBIX TOBEPXHOCTEN HArpeBa,;
2. UIs1 TPOMBIBKY MMUTATEILHON BOJBI;

3. s pa3zeneHns napa u BOJBI.

TecT 2

1. HazoBuTe cTaguu moydeHusl eperpeToro napa?
1.Boza, KuMAILIAs )KUIKOCTh, BJIAXHbIN HACBIIIEHHBIN Map, CyX0il HACBIILIEHHBIN nap,
IeperpeTsIn map;
2.CyXOM HaChIIEHHBIN Nap, BOJA, KUIIAIIAS KUJIKOCTh, BIAKHBIN HACHIILICHHBIN T1ap,
IEpErpeThId ap;
3.B0J1a, KUITALLAS JKUJIKOCTh, BJIAXKHBIN HACBIIIEHHBIN NIap, IEPETPETHIN nap, CyXou
HACBIIEHHBIN Tap;
4. xundias KuJIKOCThb, BOJIA, BIAXHbBIA HACBIIIICHHBIN MTap, CyXON HACBIIICHHBIN Tap,
IeperpeTsIn map.

2. C yBeIMYEHUEM JIaBJICHUS, YTO MPOUCXOUT C TEMIEPATYpPON HACHIIIIEHUS?
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l.TeMniepaTypa HaChIIIEHHS] YMEHBIIACTCS;
2.TemMIiepaTypa HAChIILICHUS] OCTAETCS TOCTOSTHHOM;
3.TemMnepaTypa HAChIIECHUS YBEJIMUUBACTCA.

3. 1711 uero HyXeH KOTEJIbHbIN arperat?
1.1711 TOTy4YEHHUSs IEKTPUUECKON SHEPTUH;
2.1J14 C)KUTaHUS TOILUINBA;

3.1 KOHJICHCAIUK 11apa;
4.1J1s1 TOJTy4EeHUS TIapa U Topsueid BOJIbI.

4. Ha30BUTE OCHOBHBIE COCTABIISIONIHE MTAPOBOTO PHEPTETUICCKOTO KOTIa?
1.Tomka, maporeperpeBaTelb, BOASHON S3KOHOMAaW3ep, BO3AyXOIOA0TPEBATENb,
Kapkac, 0OMypOBKa, TEIIJIOBast N30SI, OOIITHBKA;
2.cTaTop, poTop, reHepaTop, pabouue JOMaTKH;
3.6apabaH, TomKa, KOHJACHCATOP, HACOC;
4.Baj, potop, tuadparma, KOpIyc.

5. Ha kakue kiacchl MOXKHO pa3/ieNuTh BCEe KOTI0Arperarhbl?
1 .mapoBbi€ U BOJIOTPEIHBIE;
2.1apOBOJIOTPENHBIE U BOJIOTPENHBIE;
3.ra3oBbI€ ¥ NapOBBIE;

6. Ha xakue BUJbI ACTATCS DHEPTETUUECKUE KOTJIBI 0 KOHCTPYKTHBHBIM
0COOEHHOCTSIM?

l.c ecTeCTBEHHOW LMPKYJIALUEN U TPUHYAUTEIBHON UPKYISALNEH;
2.0apabaHHbIE U TPSIMOTOYHBIE;

3.mapoBbI€ U BOJIOTPEMHBIE;




84

4.Hp$IMOTO‘-IHBIe " IIapOBbIC.

7. Ha xakue BUJBI IESATCS SHEPTETUYECKUE KOTIIBI U MO CIIOCO0Y LUPKYIISIITUN
BOJBI?
l.c ecTeCTBEHHOM UPKYJALUMEH U TPUHYAUTEIbHON [IUPKYJIAIUCH;
2.6apabaHHbBIC U IPSIMOTOYHBIE;
3.mapoBbI€ U BOJIOTPEHBIE;
4. IpSAMOTOYHBIE U TAPOBEIE.

8.Kakne KOTiIbI Ha3bIBAIOT YHEPTETUUCCKUMHU?
1 .KOTJIBI, CHaOXaro1Me TapoM MPOU3BOACTBEHHBIX TOTPEOUTENEH;
2.0TOINUTEIIbHBIE KOTEJIbHBIE YCTAHOBKU;
3.pOU3BOACTBEHHBIE KOTEIIbHBIE YCTAHOBKHU;
4 .xoTJbl, cHabxaromue mapom Typounsl TOC.

9. Ha xakoe naBjeHUe BBIIOJTHSAIOT OapaOaHHBIC KOTIIBI?
1.23,5 MlIla;
2.22,5 MIla;
3.HIKEe KPUTUIECKOTO JaBJICHUS Tapa;
4. BBIIIIE KPUTHIECKOTO JaBJICHUS Tapa.

10.Ha kakoe aBjieHHE BBIOJHAIOT NPSIMOTOYHbBIE KOTJIbI?
1.23,5 Mlla;
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2.22,5 Mlla;
3. HIKEe KPUTHYECKOTO AABJICHMS apa;
4. BpIlIE KpUTUYECKOTO JaBJICHUS Iapa.

11. Kak Ha3bIBatoTCs TPyObl BHYTPU TOTKH, B KOTOPBIX 00pa3yeTcsi mapoBOAsSHAsS
cMecCh?
| .maponieperpeBaTenbHbIE;
2.9KpaHHBIE;
3 KOHBEKTHUBHEIC;
4. 1MpMOBBIE.

12.T"me HaxoauTCS Aea’paTopHOE OTaAeIeHre?
1.Mex 1y TypOMHHBIM U KOTEIBHBIM OTACIICHUSIMU,
2.B TypOUHHOM OTJICJICHUU,
3.MeX 1y TypOUHHBIM U KOHJCHCATOPHBIM OTJCICHUSIMU;
4.B KOTEIIbHOM OTJEJICHUHU.

13. I'me ycranaBiauBaeTcs acal’patop?
| .Ha HyNIEBOW OTMETKE;
2.Ha ypoBHe OapabaHa KOTJa;
3.Ha oTMeTKe 15-26 Mm;
4.Ha ypoBHE TYpOHHBI.

Tect 3
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1. Kak u3MeHsieTcsi BO BpEMEHM TeMIlepaTypa NeperpeToro napa Ha BhIXOJE U3
paIralMOHHOTO MapoIeperpeBarTelis Mpy YBEJIWUYSHUH pacxoja TOIUIMBA B TOKY
KoTa’?
1.BHauasne yBeau4uBaeTcs, 3aTeM YMEHBIIIACTCHI.
2.IlocTeneHHO yBEIUYUBACTCS.
3.BHauaje ymeHbIaeTcs, 3aTeM YBEIIMUUBACTCS.
4)ITocTeneHHO yMEHbIIIAeTCsl.
5.BHauase yBeau4yuBaeTcs, a 3aTeM MPUXOIUT K IEPBOHAYAIbHOMY 3HAYCHUIO.

2. C Kako# 1eJIbI0 TPOU3BOAMUTCS PETyJIUPOBaHUE TEMIIEPATYPHI TIeperpeBa mnapa?
1./l HemonyIeHUs IeperpeBa MeTajljia CBEpX AOIYCTUMOM TeMIlepaTypa U
MOAJEPAKAHNS 3aJaHHOM TEMITEPATYpPHhI ITapa Ha BBIXOJIE U3 KOTJA.

2. JIna noseimenus KI1J[ kotia.

3.J11s1 MOBBIIEHNS HAJIEKHOCTH METAJLIA ITAPOIIEpErpeBaTEIs.

4. Jlns ynepxaHus TeMIepaTyphl lapa 3a I1aBHOW MapoBOM 3aIBUKKON B 3aJJaHHBIX
Ipeesax.

5.1 moaaepskaHus periaMeHTUPOBAHHOM TeMIepaTyphl apa rnepej TYpOuHHOM.

3. B xakoM Bo3myxormogorpeBaTesie KoTia MOKHO JOCTUYb HauOoJIbIei
TEeMIIepaTyphl TOPSIYETO BO3AyXa MPHU OJMHAKOBOH TUIOIIAN HarpeBa’?
1.B TpyGuaTom BO3MyXOIOA0TpeBaTENe C TOPU3OHTATIBLHBIM PACIIONOKEHUEM TPYO,
BBITIOJTHEHHOM «B PacCeUKy».
2.B pereHepaTMBHOM BpAIIAIOIIEMCS BO31YXOIMOAOTPEBATEIIE.
3.B Tpy6GuaTrom BO3ayXOIMoaorpeBaTeie ¢ BEPTHKAIBHOM PaCIOIOKEHUN TTaKeTOB
TpyO.
4.B TpyO4aTOM BO3IyXOIOAOTPEBATENC C BEPTUKAIBHOM PacIOIOKEHHEM TPyO Mpu
PaCTONIOKEHUH MTAKETOB «B PACCEUKY.
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5.B perenepaTuBHOM BpalllalolIeMcs BO3yXOMOA0rpeBarelie ¢ HAOUBKOU U3
AMaAJIMPOBAHHBIX JINCTOB JKeJie3a.

4 Kakxoe MepoIpHusaTHE UCIIONIb3YETCS AJI1 MHTEHCU(PUKAIUHU TEIJIO00MEHA B
sKOHOMai3epe?
1.YBenuueHue konuyecTBa TpyO B TOM ke 00beMe IKOHOMal3epa.
2.YBenuueHne CKOPOCTH JIBUKEHUS BOJIbI B TpyOax SKOHOMaii3epa.
3.YBenuueHue Ioma M HarpeBa 3KOHOMai3epa myreM opeOpeHus agkux Tpyo.
4.YBennueHne TeMnepaTypbl AbIMOBBIX TOIOK.
S5.I1oBeIlIEHHE TEMITEPATYPHOTO HAIIOPA B 30HE SKOHOMA3epa.

5. Uro Takoe 3 (heKTUBHBII TEMIOBOM NOTOK?
1.TemnoBoii MOTOK, MOCTYNAIOIIHNI K 000TpeBaeMbIM TpyOaM SKpaHOB OT (akena u
JILIMOBBIX T'a30B.
2.TemnoBoi MOTOK, MPOXOAIINNA BHYTPH METAIUTMYECKUX CTEH TPYO AKPAHOB.
3.TemnoBoi MOTOK, BOCIPUHUMAEMbII HATPEBAEMOM CPEJION, TPOTEKAIOIIEH BHYTPU
TpyO KpaHOB.
4.TemoBoit MOTOK, MOCTYTAIOIIMK B TOMIKY KOTJIa OT SKPaHHBIX TPYO U 0OMYpOBKHU
CTEH KOTJA.

6. Kak u3mMeHsTCsI OCHOBHBIE XapaKTEPUCTUKH TOTIKHU MPY YBEITMICHUH PacXo/ia
TOIUIMBA MPU COXPAHEHUU KOd(DPuImeHTa n30bITKa Bo3ayxa’?
1. TemnepaTypa ra3oB Ha BbIXOJI€ U3 TOMKHU BBIPACTAET U TEIJIOBOCIIPUATHE TOTKU
YBEIUYUTCS.

2.Temneparypa ra3zoB Ha BbIXO/JI€ U3 TOIIKH BBIPACTAET, a TEIJIOBOCTIPUATHE TOIKU
YMEHBUIUTCS.
3.TemnepaTypa ra3oB Ha BbIXOJIE U3 TONKH HE U3MEHHUTCSI, a TEMJIOBOCTIPUATHE TOTKU
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YBEIIMYUTCH.

4. Temneparypa ra3zoB Ha BBIXOJIE€ U3 TOIIKH YBEIUYMTCS, & TEIJIOBOCIIPUATHE TONIKA
IIPAKTUYECKUA HE U3MEHUTCS.

5.0cHOBHBIE XapaKTEPUCTUKH TOIIKM OCTAHYTCS 0€3 U3MEHEHUSI.

7. Kakas 13 HKEenepeuncIIEHHbIX XapaKTEPUCTUK pabOThl OapabaHHOIO KOTJIA HE
WU3MEHUTCS IIPU U3MEHEHUU TEMIIEPATYPBI TUTATEIBHOU BOJBI?
1.ITaponpon3BOAUTENBLHOCTD KOTJIA.

2. Temnepatypa yxoasux ra3os.
3.Temneparypa neperpesa napa.
4 KII/] xotna.

5.Pacxon TonnmuBa B TOIKY.

8. UTo BXOUT B qUAma3oH JOMMYCTUMBIX HArpy30K?
1./lnana3oH Harpy30K OT HAUMEHbIIEH 10 HaubobIlIeH, o0ecrieunBaeMble
CUCTEMAMU aBTOMATUYECKOI'O PEryJIMPOBAHMUS.
2.Jlnana3oH Harpy30K OT TEXHUYECKOr0 MUHUMYMa JI0 HUKHETO Ipeena
PEryJIMpOBOYHOIO JUaIla3oHa.
3./Inana3oHOM Harpy3oK OT HM>KHETO JI0 BEPXHETO MPEIEIOB Harpys3oK,
o0ecreuynBaeMbIX aBTOMATHUECKOW CUCTEMOM PEeryJIUpOBaHUS.
4.Jlnana3oH Harpy30K OT TEXHUYECKOT0 MUHHMYMa JI0 BEPXHETO MpeeIia
PETYJIMPOBOYHOTO JUAIIA30Ha.
5./lnana3zoH Harpy30K OT TEXHUYECKOI0 MaKCUMyMa J0 TEXHHYECKOTO MUHUMYyMa.

9. YeM NpUHUMIIAATILHOTO OTIMYAETCs OapabaHHBIN KOTEN OT MPSIMOTOYHOT0?
1.JlaBenreM mapa 3a riiaBHOM MapOBOW 3aJIBMKKOM M TAPOTTPOU3BOAUTEIBHOCTEHIO.
2.PacnoyioxkeHHEM SKpaHHbIX TPYO (FOPU30HTAIILHO, BEPTUKAIBHO).
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3.Hanuuuem ¢pukcupoBaHHOM rpaHMIIBI pa3jieia MapoBOASHONW CMECH U Tapa.
4.Hanuuuem srneMeHTa KoTj1a-6apadbaHa.

10. B ueM 3akiroqaeTcst IPUHIIUAI COOJIIOICHHUS YKOHOMUYHOTO MPOIecca TOpPEeHUs
B TONKE KOTJIa?
1 .Ilonnepxanue nHanbomwiero KII/ kotna mpu HauMeHbIeM KodppuiiueHTe
M30BITKa BO3/IyXa Ha BBIXOJIC U3 TOMKUA U HAMMEHBIIIHUX TEMIIEpaType U 00beMe
YXOJISAIINUX Ta30B.
2.Ilonnepxanue HaMOOJBIIETO pacxoaa TOIUIMBA JJIs 3aJaHHON
MapoNpPOU3BOJUTEILHOCTH KOTJIA U TEMIIEPATYPhI MEperpeBa

Tect 4
1.Jl51a cCHUKEHUS JaBJICHUS Tapa 10 HE00XO0IMMOTO TEXHOJIOTUYECKOMY
MOTPEOUTEINIO B
MIPOU3BOJICTBEHHBIX KOTEIBHBIX UCIIOJIb3YETCS
1.neasparop;
2.penyKIIMOHHAsl YCTAaHOBKA;
3.pacuMpuTenb HEPEPHIBHON MPOTYBKHU.

2. Kaxoit pacxo TemioTel HEOOX0IUM, YTOOBI HATPETh XUMHUSCKH OUUIIICHHYIO BOTY
B mogorpesatene oT 50 °C mo 70 °C? Pacxox XMMUYECKH OYUIIIEHHON BOJIBI 5 KT/C.
TennmoemkocTh BoAbl TpuHATH paBHOU 4,2 kJ[x/(kr-°C). [loTepsimu TEMIOTHI B
nmojorpeBarelie npeHeopeyb.

1. 360 kBr;

2. 420 kBr;

3. 525 kBr;

3. YacThio Kakoro TpakTa KOTEeJIbHON YCTAHOBKH SIBJIsieTCsl Oapaban?
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1. TOIIJIMBHOTO;
2.11apOBO/ISTHOTO;
3.1a30BO3YyIIHOTO;

4. 3a cyeT yero NpPOUCXOANUT JBUKEHHUE BOJBI U IAPOBOSTHON CMECH B
UCHIApUTEIbHON cUcTEME OapabaHHBIX KOTJIOB C €CTECTBEHHOW LUPKYJIALUEH?

1.3a cueT pabOThI HUPKYJIALUOHHOIO HACOCA;

2.3a CYeT TOro, YTO INIOTHOCTh BOJIbI B HEOOOTPEBAEMBIX TpyOax Oosble
IJIOTHOCTH MapOBOASHON CMECH B 000TpEBAaEMbIX TPyOax;

3.3a CYEeT TOTO0, YTO TUIOTHOCTH BOJIBI B HEOOOIpPEBAEMBIX TPyOax MEHbIIIE
IJIOTHOCTH MapOBOASHON CMECH B 000TpEBAaEMbIX TPyOax;

5. K xakomMy TUIy KOTJIOB MO XapakTepy ABUKECHUS BObI, TAPOBOJISHON CMECH U
napa otHocutcs koren JJE-25-14I'M?
1.6apabaHHBIN ¢ €CTECTBEHHON ITUPKYJISAIUCH;
2.6apabaHHbBI ¢ MHOTOKPATHON MPUHYIUTEIHHOM HUPKYIISIUECH;
3.0pSIMOTOYHBIN;

6. B xoTe sKkpaHbl, pa3MEIICHHBIC HA CTEHAX TOIKH, SBJISTFOTCS
1.TOJIbKO KOHBEKTUBHBIMH TTOBEPXHOCTIMU;
2.TOJNIBKO paJIMallMOHHBIMU ITOBEPXHOCTIMU;
3.MOTyT ObITh KOHBEKTUBHBIMH WJIH PAIUAIIMOHHBIMU TOBEPXHOCTIIMHU;

7. ITap B mapomneperpeBaresie MOXET ObITh IIEPETPET 3a CUET

l.TerooOMeHa u3TydeHHEM TMO0 KOHBEKTUBHOTO TETNIOOOMEHA C PO yKTaMH
CTOpaHUs TOTLINBA;

2.1em1o00MeHa U3JIy4eHrueM JIM00 3a CYET CMEIICHHUSI C YACThIO MPOTYKTOB
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CTropaHus TOIIJIMBA,
3.TermiooOMeHa HN3JIYYCHUCM, 7100 KOHBEKTUBHOT'O TGHJIOO6M€H3, an0o 3a cueT
CMCHICHHUA C YAaCTBIO IIPOAYKTOB CropaHUs TOIIJINBA,

8. [lns1 wero npeaHa3sHayeH BOASHON SKOHOMa3ep?

1.1 mogorpeBa MUTATEILHON BOJBI MIEPE] €€ MOCTYINICHUEM B UCITAPUTEIBHYIO
4acTh KOTJIA 3a CYET MCMOJIb30BaHU TEIJIOTHI KOHJICHCAIIUM BOASHOTO Tapa;

2.7U151 IOJOTPEeBa MUTATEIBHOU BOABI MIEPE]] €€ MOCTYILUICHUEM B UCITAPUTEIHHYIO
4acTh KOTJIA 3@ CUET UCIOJIb30BaHUS (PU3UYECKON TEIUIOTHI MEPETPETOTO Mapa;

3.J1s1 TOAOTPEBA MATATEIBLHOM BOJIBI IEPE]] €€ MOCTYIUICHUEM B UCITAPUTEIBHYIO
4acTh KOTJIA 33 CYET UCTIOJIb30BAHUS TEIIOTHI MPOAYKTOB CTOPAHUS OPTAHUYECKOTO
TOILINBA.

9. I'me B BOJOTpEHHOM KOTJIE OOBIYHO Pa3MEIIAIOT IMapOTIePEeTrpeBaTENh ?
1 .Ha BBIXO/IE U3 TOIMIOYHON KaMepPhl UM B KOHBEKTUBHOM Ta30XO0/I€;
2 MCKIIFOUUTEIBHO B KOHBEKTUBHOM ra30XO0/I€;
3.B BOJOTPENHBIX KOTJIaX HE MPEIyCMOTPEH NapONEPErPeBaTEb.

10. C kakoii 11eTbI0 OCYIIECTBIISACTCS HEMPEPhIBHAS IPOyBKa KOTa?
.17 yaaneHus pacTBOPEHHBIX B KOTIIOBOM BOJE COJIEH;
2.1U1s1 yAalleHus [1aMa, OCEBIIET0 B dJIEMEHTaX KOTJIa;
3.7UTs1 CHYDKCHHSI TAaBJICHUS TTapa Ha BBIXOJC U3 KOTIIA,

11. C kako# 1enbIo OCYIIECTBIISIETCS TTepUOAUYECKas PO TyBKa KOTja?
.14 yaanenus pacTBOPEHHBIX B KOTIIOBOM BOJE COJIEH;
2.7 yaneHus nuiamMa, OCEBILIEro B 3JIEMEHTAX KOTIIa;
3.7U1s1 CHYDKEHMSI IaBJICHMSI TTapa Ha BBIXOJE U3 KOTJA.
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12. Yto BXOAMT B 3a7]a4y OBEPOYHOTO pacyeTa KoTia?

l.onmpenenenue KIIJ[ kotna, pacxo/ia TomMBa, MapaMeTpoB TEINIOHOCUTEIIEH Ha
IpaHUIIaX BCEX MOBEPXHOCTEHN HArpeBa;

2.0MpeiesieHne pacxo/ia TOIUTMBA, pa3MepOB MOBEPXHOCTEH HarpeBa, mapaMeTpoB
TEIJIOHOCUTENIEH Ha rpaHuIlaX BCceX MOBEPXHOCTEN HArpeBa;

3. ompejiesieHre TEIIOBOCTIPUSATUN AIIEMEHTOB KOTJIa, TEMIIEPATyphl Fa30B U
paboueii cpenbl Ha BXO/JIE U BBIXOJE KaX 101 MOBEPXHOCTH HArpeBa.

13. Kakas u3 crareil moTeph TEIIOTHI B KOTIIE SIBJSICTCS] HAUOOIBIIIEH?
l.moTeps TEIIOTHI C YXOASAIIMMU Ia3aMH;
2.m0TePS TEIIOTHI OT XUMUYECKON HETIOJHOTHI TOPEHUS;
3.10Teps TEIIIOTHI OT MEXAHUYECKOW HETIOJHOTHI TOPEHUS;

14. Yem o0yciioBlIeHa OTEPS TETUIOTHI OT MEXAaHUYECKOM HETIOJIHOTHI TOPCHUS ?
1.Tem, 9TO Temmeparypa MpoayKTOB CTOpaHHUsl, MIOKUIAIOIMINX KOTEI, BBIIIE
TEeMIIepPaTyphl OKPYKAFOIIETO BO3/yXa;
2.HaJIMYMEM B YXOISAIIMX MPOAYKTaX cropanus roprouux razos CO, Hy, CHy;
3.HAJIMYHMEM B 0YaroBBIX OCTaTKaX TBEPJbIX TOPIOYUX YACTHII;

15. Kakum o6pazom onpeaensiercs KII OpyTTo koT/ia o ypaBHEHUIO 00OpaTHOTO
Oananca?

1.m =10

o)
2.1 =100-(0p +Cs +0 +G +0);
3.W—Q+Q%+%+Q+QS10(;
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16. Uem ompepensieTcss BBIOOP BBICOTHI JBIMOBOM TPYOBI?

1.06ecrieueHreM paccerBaHUS BPEIHBIX BEIIECTB IO JOMYCTHUMBIX CAHUTAPHBIMU
HOpMaMH KOHIICHTPAIIWi B 30HE HAXOXKICHUS JTFO/ICH;

2.TI0JTHBIM JIaBIICHUEM JIBIMOCOCA,

3.00ecreueHreM pacCerBaHMsI BPEIHBIX BEIIECTB J0 JOIMYCTHMBIX CAHUTAPHBIMU
HOpMaMH KOHIICHTPAIIMi B 30HE HAXOKJICHUS JTFO/ICH U TIOJTHBIM JaBICHUEM
JBIMOCOCA;

17. B xakux amnmapaTax BbIJIEJICHUE TBEPbIX IPUMECE, COIEPKAIIMXCS B ra3ax,
MPOUCXOJUT MO IEUCTBHEM LICHTPOOEKHBIX CHJI?

1.B ocaUTENBHBIX KaMEPAX;

2.B IMKJIOHAX;

3.B 3neKTpoUIbTpaX.

18. B kakoM M3 IepeUYMCIICHHBIX HIDKE almmapaToB OTICISHUE YACTHII 3016l U TTBUTH
OT MIOTOKA ra30B MPOUCXOUT MPHU HEMOCPEICTBEHHOM KOHTAKTE 3aMbICHHBIX Ta30B C
JKUJIKOCTBIO?

1.HacagouHbIN CKpYyOOE;

2 .1IUKJIOH;

3.ocaauTenbHas Kamepa.

Tect 5
1.)KecTKOCThIO BOJIbI HA3bIBACTCS:
1. cymMa KOHUEHTpaunii KAaTHOHOB Ca” u Mg2+
2. ob1iee copepKaHue BEMIECTB, 00YCIOBIMBAIONTUX MPU AUCCOLUAIINN WM B
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pe3yjbTaTe ruIpoin3a NOBBIIEHHOW KOHIIeHTpauu noHoB OH”
3. 3arpsI3HEHHOCTh BOJIbl OPTaHUYECKUMU BEIIECTBAMHU

2. l1]emoYyHOCTHIO BOJIBI HA3BIBACTCS .
1. cymMa KoHIeHTpanmii karrnoroB Ca®* u Mg®*
2. o01miee coeprKaHue BEMIECTB, 00YCIOBIMBAIOIIUX MPH TUCCOIUAIINH W B
pe3yjbTaTe ruIpoIn3a NOBBIIIEHHOW KOHIIeHTpauuu noHoB OH”
3. 3arpsA3HEHHOCTH BOJIB OPTaHUYECKUMU BEIIECTBAMU

3. Hakunbto Ha3bIBAOT:
. INIOTHBIE OTJIOKEHHUSI, BOSHUKAIOIIUE HA MIOBEPXHOCTU HArPEBA WIIM OXJIAXKICHUS
2. PBIXJIbIE OTJIOKEHUS
3. KOJIMYECTBO BEIIECTBA, COJACPIKAILEECs B ONMPEICTICHHOM 00beMe

[e—

4 Ilepuoanyeckas NpoAyBKa MpeIHaA3HAUYCHA JIJIS:
. IOJIIEPYKAHUS ONPEAECTICHHON KOHLIEHTPAUU KOTJIOBOW BOJIbI
2. cuwkenus pH Bozbl
3. ylaJieHus U3 KOTEJIbHOTO arperara mjiaMa

[e—

5. BbIBO 113 KOTENBHOTO arperara 4acTu KOTIIOBOM BOJIBI M 3aMEHA €€
MUTATEIbHON HA3bIBAETCA
1. mponyBKoOU
2. ucnapeHueM
3. obecconBaHlEM

6. Y nanenue 3 BoJbI paCTBOPEHHBIX arpPECCUBHBIX Ta30B HA3bIBACTCS:
1. neaspanueit
2. Koaryisiuuen
3. pereHeHpanuen
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l.
2.
3.

7. OcBeTIIEHHEM HA3BIBAETCS:
IPOIIECC YAAJICHUS U3 BOJIBI TPYOOUCIIEPCHBIX U KOJJIOUTHBIX MPUMECEH
MIPOIIeCC YKPYIMHEHHS KOJIJIOMTHBIX YaCTHI
IIPOIIECC HEMPEPHIBHOM MPOYBKH IIIaMa

8. Hpouecc YKPYIHCHHA KOJUIOWJIHBIX YaCTHII, 3aBepma}0mHﬁc;1 BbIIIaICHUEM

BCIICCTBA B OCAaJ0OK, HA3bIBACTCA:

1.

2
3

W N =

—

p—

OCBETJICHUEM
dbocdaTupoBaHreM
KOaryJisiuen

9. MetonoMm mipudTa 1 KpecTta OnpeeNsaioT I0Ka3aTelb BOIbI:

. OKHCIIIEMOCThD
. IPO3PAYHOCTh
. pPH BoABI

10. Y nanenue rpy00MCIIEPCHBIX 3aTPSA3HEHHUM OCYIIECTBIIACTCS:

. YMSITUEHUEM
. aHHOHUPOBAHUEM
. OCaKJIeHNEM U (UILTPOBAHUEM

11. TTo maBicHUIO pa3IMYAIOT ACadPATOPHI:

. INICHOYHBIC, Cpr1>iHBI€, KaIl€JIbHBIC
. HCIMIPCPBIBHOT'O U IICPUOJUYICCKOTO I[GflCTBH?I
. BAKYYMHBIC, aTMOC(l)CpHBIC U ITIOBBIINICHHOI'O JaBJICHUA

12. ®unpTpoBaHNEM HA3BIBAIOT:
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p—

[e—

. IPpOoOeCC OCBCTIICHUSA BOAbI ITYTEM IIPOITYCKa €€ 4CpPE3 HOpI/ICTHﬁ MaTcpual
. IponeCC yaaJICHuA arpCCCUBHBIX I'a30B
. Iponecc 06pa6OTKI/I BOJbI KOMIIJICKCOHaAMH

13. Perenepanust Na-kaTuOHUTA TPOU3BOIUTCS:

. pacTBOPOM WIENOUH
. pacTBOPOM NOBAPEHHOM COJIU
. PaCTBOPOM CEPHOU KHUCIOThI

45

Pedepat/noxnan
npe3eHTauuen

C

1.YpaBHeHMe TEIIOBOTO OajgaHca KOTEIBHOTO arperara. Pacnonaraemas ¥ oJjie3HO 3aTpadeHHast
teriota. [Totepu TernoTs! u ux onpeaenenue. KIIJ[ korenbHoro arperara.

2.Kakue cTatby BXOJAT B IPUXOJHYIO YaCTh TEIJIOBOrO OajlaHca KOTEJIbHOTO arperarta?
3.OcHOBHBIE COCTABISIONINE PACXOIHON YaCcTH TEIJIOBOrO OanaHca KOTEJbHOTO arperara.
4.®akropsl, Bnustomue Ha KIT/1 korensHOrO arperara.

5.Kak Bnusier u30bITOK BO3yXa Ha TEIUIOBOCIPUATHE KOHBEKTUBHOIN MOBEPXHOCTH HarpeBa?
6.Yem 00yCIIOBIIEHBI MOTEPH TEIUIA C YXOISAIIMMU Ta3aMU U CITOCOOBI UX CHUYKEHUS?

7.IloTeps Temiia OT MEXaHMUYECKOTO He0XKora U (DaKTOPBI, BIUSIONINE HA €€ BETUYHHY.

8.YUto Takoe sHTaIBMNHS ABIMOBBIX ra3oB? Uemy paBHaA SHTaIBINS ra30B JHOOOT0 cocTaBa?

9. Kak onpenenuTh SHTANBINIO 10 TPAKTY KOTEIHHOTO arperara’?

10.Kak u3meHsieTcst SHTAIBIUS BIMOBBIX TA30B ¢ M3MEHEHHEM Kod(duimenTa n30bITKa BO3IyXa,
MOCTYTMAIOMIETO B TOMKY KOTETIHHOTO arperara’?

11.Buael 1 Ha3BaHMS BOBI B IIMKJIE KOTEJIBLHOIO arperara.

12.Crioco0s1 opraHu3aIiy IBH>KEHUS BOJIBI U MAPOBOASHONW CMECH B UCTIAPUTENHLHOM cucTeMe
KOTEJIbHOT'O arperara.

13.3a cuer 4ero npoMCXOIUT ABMKEHHE BOJIBI M MAPOBOASHONW CMECH B UCTIAPUTEIHLHOM cucTeMe
OapabaHHBIX KOTJIOB C €CTECTBEHHOMN ITUPKYIISIIHCH?

14.Opranu3anus eCTECTBEHHOHN UPKYISIMKA B KOTEIHHOM arperare. KpaTHOCTh IUPKYISIMN U KaK
OH ONpEeJIeNsIeTCS.
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15.BoiHO-XUMHUYECKUI PEeXUM KOTEIBHOTO arperara. XapakTepUCTUKN BOJBI.
16.YcrpoiicTBo 6apabana KOTEIBHOTO arperara. MeTo bl OJyYeHHs YUCTOTO Tapa.
17.Ha3naueHue npoLyBKH KOTEJIBHOTO arperata. PacueT 6aka pacmupuTess PO yBKH.
18.ITaponeperpeBarenu. Cxembl BKIFOUSHUS TTaporeperpepareneid. HanexxHocTh paboThl
naporeperpeBaTeiei.

19.®akToppl, BAUAIOMINME HA MOBBILIEHHE TEMIIEpaTypbl IEPErpeToro mnapa, U 3aJadu
pEryJIMpOBaHUs TEMIIEPATYPHI IEPErPETOro Mapa.

20.0OcHoBHbIE CTIOCOOBI pEryJIMpOBaHUS TEMIIEPATyphl apa.

21.KoncTpykuuu naponeperpesareneil. Perynuposanue teMieparypsl napa.
22.TennoBoi pacyeT naporneperpeBaTess.

23.OkoHoMmaiizep. KoHCTpyKIMK KUMAIIUX U HEKUIISLIIMX SKOHOMai3epoB.

24 KoHCTpyKIMS KUIISAIIUX 3KOHOMAM3EPOB.

25.KoHCTpyKIIMU BO3AYXOIOA0rpeBaTesell. Y paBHEHHE TEIUIOBOro OanaHca
BO3/1yXOIOAOTpEBATENS.

26.KoHCTpyKIIMM U CXEMbI PEKYNEpaTUBHBIX BO3AYXOIIOJOTpeBaTeNiel, MX MPEUMYILECTBA U

HECOOCTAaTKH.

27 KoHCTpYyKIIMH U CXEMbI pEereHepaTHBHBIX BO3Jyxomnojorpesareneil. VMx npeumyuiecTsa u

OCHOBHBIE HEJIOCTATKH.
28.KoHCTpyKIUsl pereHepaTUBHBIX BO3TyXOMOA0rpeBATEIEH.

29.Yem 00ycnoBiIeH BEIOOP TEMIIEpATyphl IPOAYKTOB CTOPAHUS B KOHIIE TOIKHU?
30.TemnepaTrypa TOUKH pOCHI M €€ BIUSHUE HAa BHIOOP TEMIIEpPATypbl YXOAIINX I'a30B.

31 .HI/I3KOTCMHepaTypHaH KOppO3us1 KOHBECKTHUBHBIX HOBerHOCTCI\/’I HarpeBa KOTCJIIbHBIX arperaTros.

32.Koppo3us noBepxHoCTeH HarpeBa. BHyTpUKOTIOBas KOppo3us.

5.2. Kpurepuu, mKaabl OLEHUBAHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH:

HanmeHoBaHHe
OIIEHOYHOI0

Kpurepun onennBanns

IMIxanbl oeHUBAHUA
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cpelacTBa

(KOHTPOJILHO-
OLICHOYHOI' 0

MepOonpHusATHS)

100-0aj1bHaAR
cucremMa

IIaTnéananHas
cCHCTEMA

VYeTHBIH ompoc

OTBET YUCHHUKA MOJIHBII, CAMOCTOSITENIbHBIN, IPABUIIbHBIN, U3JI0KEH
JTUTEPATYPHBIM S3IKOM B OTIPEIETICHHON JIOTHYECKOHN TTOCIeI0BATEILHOCTH,
pacckas CONMpOBOXKIACTCSI HOBBIMU IIPUMEPAMH; YUAIIUNCS 00HAPYKUBACT
BEepHOE TOHMMaHMe (PH3UUECKON CYIIHOCTH PAaCCMATPUBAEMBIX SIBIICHUH H
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, JACT TOYHOE OTPEACIICHAE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATHH, 3aKOHOB, TCOPH, TPaBUIHHOE
OHpCI[CHCHI/IC (I)I/I?;I/I‘ICCKI/IX BCJIIMYHUH, UX CAUHUI U CHOCO6OB I/ISMepCHI/I}I;
yYaIuiicss yMeeT MPUMEHUTh 3HAHHUS B HOBOW CUTYAIIMH ITPY BBEIIOTHEHUH
HpaKTI/IqCCKI/IX 33ILaHI/II\/’I, 3HAC€T OCHOBHBIC ITIOHATHUS U YMGCT OHCpI/IpOBaTB
UMHAU HpI/I pemeHI/m 3aja4, HpaBI/IJ'H:HO BBITIOJIHACT ‘ICpTe)KI/I, CXEMbI U
rpaduKH, COMYyTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTPH CBS3Dh MEKIY
M3y4aeMbIM U paHee N3yudeHHBIM MaTepPHAIIOM I10 KypCy (DHU3UKH, a TAKXKE C
MaTEepHUAJIOM, YCBOSHHBIM IIPU U3YYEHHUH APYTUX MIPEIMETOB;

OTBET Y/IOBJIETBOPSIET OCHOBHBIM TpeOOBAaHMUSM K OTBETY Ha OLIEHKY "5", HO
COJEPKUT HETOYHOCTHU B U3JIOKEHHUHU (PAKTOB, ONPENCIICHUN, IIOHITUH,
00BSICHEHHH B3aUMOCBSI3€Hi, BRIBO/IAX U PEIICHUH 33124, HETOYHOCTH JIETKO
WCIIPABIISIOTCS TIPU OTBETE HA JOTIOJIHUTENbHBIE BOIPOCHI; yUalUiics He
HCTONB3YyeT COOCTBEHHBIH IJIaH OTBETA, 3aTPYIHICTCS B IPUBEACHUN HOBBIX
MPUMEPOB, U MPUMEHEHUY 3HAHUH B HOBOH CUTYyalMH, c1abo UCTIONb3YeT
CBSI3U C paHee U3yYeHHBIM MaTEepPHAJIOM U C MaTEpHaIoM, YCBOCHHBIM IIPH
W3Y4EeHUU JAPYTUX NPEIMETOB.

OoJblIas 4acTh OTBETA YAOBJIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OLICHKY
"4" HO B 0TBeTE OOHAPYKMUBAIOTCS OTJENbHBIE TPOOETHI, HE
MPETSITCTBYIONINE AalIbHEHIIIEMY YCBOEHHIO IIPOTPaMMHOT0 MaTepHaa;
yyamuicst oOHapy>KUBaeT IOHUMaHHe yueOHOro MaTepuana Ipu
HEI0CTaTOYHOM [TOJTHOTE YCBOCHHUS OHITHH HJIM HENOCIEA0BAaTEIbHOCTH
W3JI0’KEHUS MaTepralia, yMeeT IPUMEHATh MOTy4YeHHbIE 3HaHUS TIPU
PEIIeHNH POCTHIX 33jad C MCIIOJIb30BAHNEM T'OTOBBIX (POPMYJI, HO
3aTpyAHSETCS NP PElIeHNH KaYeCTBEeHHBIX 3a/1a4 U 3a]a4, TPEOYIOIHNX
npeodpazoBanus Gopmyi.

OTBET HeraBHHLHBIﬁ, IIOKa3bIBACT HE3HAHUC OCHOBHBIX HOHSITI/H71,
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MeponpHusATH)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0annpHan
cucTeMa

IIaTu6anabHas
cucTreMa

HEMOHMMaHHUE U3YYEHHBIX 3aKOHOMEPHOCTEN U B3aMMOCBsI3€eH, HEyMEHHE
pabotaTh ¢ y4eOHMKOM, peraTh KOJINUYECTBEHHbIE U KaUeCTBEHHbIE 3aaul;
y4aIuics He OBJIaJesl OCHOBHBIMY 3HAHUSIMU M YMEHUSIMH B COOTBETCTBUU C
TpeOOBaHUSIMH IPOTPAMMBIL.

JlaboparopHas pabora

JabopaTopHas paboTa BBITOJIHEHA B MIOJIHOM 00beMe C COOJIOCHHEM
HEO0OX0IMMOI1 TTOCIIeTI0BATETLHOCTH MIPOBEACHUS OITBITOB H U3MEPEHUH;
YUAIHHCS CAaMOCTOSTEIIFHO U PAallMOHAIBHO CMOHTHPOBAI HEOOX0IMMOE
000pyOBaHKE, BCE OIBITHI IIPOBET B YCIOBUSAX U PEKUMAX,
00ecneynBaroInX IOMyYeHHEe PaBIWIBHBIX PE3yIbTaTOB U BHIBOIOB,
coOroman TpedoBaHus 0€30MTACHOCTH TPYAA; B OTYETE MPABHIBHO U
AKKypaTHO BBITIOJIHWJI BCE 3aITUCH, TaONUIBI, PUCYHKH, YEPTEKH, TpaduKy,
BBIYMCJICHUA,; IPABUJIBHO BBITTOJIHWJI aHAaJIU3 HOFpCIHHOCTCI\/'I; IMpaBUJILHO
OIIPE/ICIINI 1IeTh OIIBITA; BHIIOIHIII paboTy B MOJTHOM 00BEMeE C
coOroIeHneM Heo0X0IMMOM TIOCIIeIOBATEIBHOCTH POBEICHHS ONIBITOB 1
H3MepeHHI7[; CaMOCTOATECJIBHO U pallMOHAJIBHO BLI6paJ'I U IIOATrOTOBUII IJIsL
OIBITa HEOOX0IMMOE 000PYJOBAaHKE, BCE OIIBITHI TIPOBEIT B YCIOBHAX U
pexrMax, 00eCcIIeunBaIONINX NOIyYSHNE PE3YIbTaTOB H BBIBOJIOB C
HanOOJIbIIEH TOUHOCTHIO; HAYYHO IPaMOTHO, JIOTHYHO OMKcall HaOIroIeHUsI
1 c(hOpMYJTUPOBA BBIBOJIBI U3 OMbITA. B MpeicTaBlIeHHOM OTUeTe
NPaBHJIBHO U aKKYPaTHO BBIIOJIHUII BCE 3aITUCH, TaOJIUIIBI, PUCYHKH,
I‘pa(i)I/IKI/I, BBIYHCJICHUA U CACJIaJl BBIBOABI,; ITPOABIIACT OpTraHU3alluUOHHO-
TPYAOBBIE YMEHUS (TIOAJICP)KUBAET YHCTOTY PabOYero Mecra v MOpsIOK Ha
CTOJIe, P)KOHOMHO UCTIOJIb3YET PACXOAHBIC MaTEPHAIIBI). IKCTIEPUMEHT
OCYIIECTBIISIET I10 TUIAHY € YYETOM TEXHHUKU 0€30MacHOCTH ¥ MPABHII padOTHI
C MaTepHajaMi B 000pyIOBaHUEM.

BBITTOJIHEHHE JIAOOPATOPHOM PabOTHI YJIOBIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY "5", HO yJaIuics JOMyCTHII HEJOUYETHI
WM HerpyOble OMMOKY, HEe TIOBIUSBIINE HA PE3YJIbTATHI BBITIOITHEHUS
pabOoTHI; OTBIT MPOBOAVJI B YCIOBHUSIX, HE 00ECTIEYHBAIOIINX JIOCTATOYHOM
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TOYHOCTH U3MEPCHHI; WM OBUIO JIOMYIIICHO JIBa-TPU HEIOYETa; WJIU HE
6osee omHOM Herpy0oil OMMOKY M OJHOTO HEel0YeTa, WITH SKCIIEPUMEHT
MPOBEJICH HE TIOJIHOCTHIO; WIJIH B OMTUCAHWUH HAOIIOICHHIA U3 OIbITA
JIOTTYCTHJI HETOYHOCTH, BBIBOJIBI CJICIIaJl HETIOJIHBIC,

pe3ysbTaT BBITIOIHEHHOH YacTu 1abopaTopHON paboOTHI TAKOB, YTO
MTO3BOIISIET TIOIYYHUTh IPABHIBHBIA BHIBOJ], HO B XO/I€ IIPOBEICHUS OIBITA U
M3MEPEeHHA OBLITH JOMYIIEHBI OMTHOKH; MPABMIIBHO OIPEIENHI b OIbITA;
paboTy BBIMOIHSIECT IPABHILHO HE MEHEE YeM HArloJIOBHUHY, OJTHAKO 00BEM
BBITIOJTHEHHOH YacTH TaKOB, YTO TO3BOJISIET MOYIUTH TPaBUIHHBIE
pe3yIbTaThl M BBIBOJABI TI0 OCHOBHBIM, IPUHIIMITHATHHO BAKHBIM 3a/1a4aM
paboThL; WK TTOI00P 000PYAOBaHUs, 00BEKTOB, MATCPHAJIOB, & TAKKE
paboThI 10 HaYaly OMBITAa MPOBEJ C TOMOIIBIO YUUTEIS; I B XOJI€
MIPOBEICHIISI OTIBITA ¥ N3MEPEHHUI OBLIH JOITYTIEHBI OITUOKH B ONTUCAHUN
HaOIOIeHNH, (HOPMYyITHPOBAHUH BBHIBOJIOB; OTIBIT TPOBOIUJIICS B
HEpaOHATBHBIX YCIOBHUSX, YTO MPUBEIIO K TIOJTYYECHHUIO PE3YIBTATOB C
00JIbIIIel TOTPENTHOCTHIO; UITH B OTYETE OBLTH TOMYIIEHEI B 001
CJIOXKHOCTH He OoJiee IBYX OMIMOOK (B 3aIUCAX EMHHUII, N3MEPEHUSX, B
BBIYUCIICHHSAX, TpaduKax, Tabauax, cxemax, 1 T.J.) He IPUHIUIHAIHHOTO
JUIsl TaHHOW paboThl XapakTepa, HO TIOBJIUSBIINX HA PE3yJIbTaT BBITIOITHEHMUS,
JOITyCKaeT rpyOyIo OMMOKY B X0/1€ DKCIIepUMeHTa (B O0BSICHEHNH, B
odopmiieHUH pabOTHI, B COOJIIOICHUH MTPABIII TEXHUKH 0€30MIaCHOCTH ITPU
paboTe ¢ MaTepuaniaMu U 000PYJI0BaHUEM ), KOTOpasi HCIIPABJISETCS 110
TpeOOBaHHIO YUUTEIS.

PE3YJIbTaThl BHIIIOJITHCHUA na60paTopH0171 pa60TI>I HC IIO3BOJIATOT CACIATh
HpaBHHBHBIﬁ BbIBOJ, UBMCPCHMS, BBIYUCIICHUA, Ha6H}OJICHI/I$I IIPOU3BOUIIUCH
HEIIPaBUJIBHO, HE OIMPEACTINII CAMOCTOATEIILHO IIEJIb ONBITA, BITIOJTHUIT
pa60Ty HC NOJIHOCTBIO, HC ITIOATOTOBHUII HY>XKHOC O60py,Z[OBaHI/Ie " 00beM
BBITIOJITHEHHOM YacTH pa6OTBI HE MMO3BOJIACT CACIIATh ITPAaBUJIBHBIX BBIBOAOB,
WJIN OIILITHI, UBMEPCHUS, BBIYMCIICHUS, Ha6.HIOZIeHI/I$[ IIPOU3BONINCH
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HEMPABWILHO; WK B X0JI¢ paOOTHI U B OTYETE OOHAPYKUIKCH B
COBOKYITHOCTH BCE HEJOCTAaTKH, OTMEUEHHBIE B TPEOOBaHUX K OreHKe "3";
JOITyCKaeT fBe (1 Oosee) TpyObIie OMMOKY B XO/Ie SKCIIEPUMEHTA, B
00BsiICHEHHH, B 0QOpMIICHHU PAOOTHI, B COOJIFOICHUY MPABUIT TEXHUKH
0e30macHOCTH MpH PadOTe ¢ BEIIECTBAMHU H 000PYAOBaHUEM, KOTOPHIEC HE
MOJKET UCTIPABHUTh JAaXE MO TPEOOBAHHIO YUUTEIS.

[Ipumeyanus.

Bo Bcex ciydasix omeHKa CHH)KAeTCs, €CIIM YUYEeHHUK He cOOronan
TpeOOBaHUI TEXHUKH O€30MIaCHOCTH MPH NIPOBEACHUH IKCIIEPUMEHTA. B Tex
ClIy4asiX, KOrJa y4Jalluics oKas3al OpUTrMHAIbHBIA [TOAXO0/ K BBIITOITHEHUIO
paloThl, HO B OTYETE COAEPKATCS HEAOCTATKY, OLICHKA 3a BBIIIOJIHEHHE
paboThl, IO YCMOTPEHHIO YUUTENS,, MOKET OBITH MTOBBIIICHA IO CPABHEHUIO C
yKa3aHHbIMH HOpMaMH.

Konrtponbnas pabota

C/IeJIaH TMepeBoJl eAMHUIL BeeX (u3ndeckux BennunH B «CH», Bce
HE00XOIMMBbIEe JaHHbIE 3aHECEHBI B YCIIOBHE, IPABUIILHO BBITIOIHEHBI
YEepPTEkKH, CXEMBI, IPadUKH, PUCYHKH, COIYTCTBYIOIIME PELICHHUIO 33/1a4,
cenaHa MpoBepKa Mo HAaNMEHOBAHHM, MTPABHIIBLHO MTPOBEACHBI
MaTeMaTHYECKUE pacueThl U IaH MOJHBINA OTBET; Ha Ka4eCTBEHHBIEC U
TEOPETUUECKUE BOIPOCH! JaH MOIHBIH, HCUEPIBIBAIOIINI OTBET
JTUTEPATYPHBIM SI3bIKOM B OTIPEIETICHHOMN JIOTHYECKOH MOCIeI0BaTEILHOCTH,
yualuiicsa MpUBOAUT HOBBIE TIPUMEPHI, YCTAHABIIUBAET CBA3b MEXKIY
H3y4YaeMbIM U paHee U3yUeHHBIM MaTEPHAIIOM 110 Kypcy (U3UKH, a TAKKE C
MaTepHajoM, YCBOSHHBIM IIPU U3YUEHUH OPYTUX NPEAMETOB, yMEeT
MIPUMEHNTH 3HAHUS B HOBOW CUTYaIllH; ydYaluiica oOHapyKMBaeT BEPHOE
MOHUMaHNe (PU3MYECKOH CYITHOCTH PacCMaTPUBAEMBIX SIBJICHUH 1
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, TAET TOUHOE ONpEAEICHUE U
WCTOJIKOBAaHNE OCHOBHBIX TIOHSATHH, 3aKOHOB, TEOPHUH, a TAK)Ke MMPABIIEHOE
ornpeseneHne GU3NIECKUX BEITMYUH, UX SIMHUIL U cITIOCOO0B N3MEPEHUSI.
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paboTa BBITIOHEHA MTOJTHOCTHIO Wi He MeHee ueM Ha 80 % oT o0bema
3aJlaHus], HO B HEH MMEIOTCA HEeOYETHl M HECYIIIECTBEHHBIEC OIINOKHU; OTBET
Ha KQUECTBEHHBIE U TEOPETHYECKHE BOIIPOCH! YIOBIETBOPSIET
BBIIIETIEPEYNCICHHBIM TPEOOBaHUSAM, HO COJEP)KUT HETOYHOCTHU B
M3JI0’KEHUH (DAKTOB, ONPEICIICHUN, TIOHATHH, 00BICHCHUN B3aUMOCBSI3EH,
BBIBOJaX U PEILCHUU 33]1a4; YYaIlUICsl UCTIBITHIBAET TPYIHOCTH B
NPUMEHEHUH 3HaHUW B HOBOM CUTyalluu, HE B IOCTATOYHOU Mepe
WCIIOJNIB3YET CBA3M C paHee U3yYeHHBIM MaTepHaliOM U C MaTEpPHUaJIOM,
YCBOEHHBIM MPU U3YYEHHUH IPYTUX MPEIMETOB.

4

paboTa BBITIOTHEHA B OCHOBHOM BEPHO (00bEM BBIIIOTHEHHOW YacTH
COCTaBIISIET HE MeHee 2/3 oT 0011ero oobemMa), HO IOMYyIICHBI CyIeCTBEHHEIE
HETOYHOCTH; Y4alIuics oOHapyKUBaeT MOHUMaHie yueOHOro MaTepuana
[IPU HEAOCTATOYHOI MOJHOTE YCBOCHHUSI IOHATUN U 3aKOHOMEPHOCTEH;
yMeeT IPUMEHSTH ITOJTyYeHHbIC 3HAHUS MTPU PEIICHUH MPOCTHIX 3a/1a4 C
WCTIOJIb30BaHHEM TOTOBBIX (POPMYIL, HO 3aTPYIHSETCS MPH PEHICHUH
Ka4eCTBEHHBIX 33/]1a4 1 CJIOKHBIX KOJMYECTBEHHBIX 3a/1a4, TPEOYIOLIHX
peoOpazoBaHus POpPMyIL.

paboTa B OCHOBHOM HE BBITIOJHEHA (00bEM BBIITOTHEHHON YacT MeHee 2/3
oT o011ero o0beMa 3a1aHus); yJaluics MOKa3bIBaeT HE3HAHUE OCHOBHBIX
MOHSATHH, HETOHMMaHHE M3YYSHHBIX 3aKOHOMEPHOCTEH 1 B3aUMOCBSI3eH, HE
yYMeEEeT pelaTh KOJMYECTBEHHbBIC U KaYeCTBEHHBIC 33/1a4H.

Pedepar

Beimonnenue pabotst B cpok. IIpaBunbsHocTs odopmienus. CoracHo
tpedoBanusM ['OCT. CTyneHT 3HaeT OCHOBHbIE TEPMHHBI, TPUMEHSEMbIE B
COBPEMEHHBIX CHCTEMax 3HeprocoepexeHrs Ha 6a3e HeTpaluMOHHbIX U
BO300HOBIISIEMBIX HCTOYHHKOB SHEPTHH, TEOPETHUECKHE OCHOBHI U
3aKOHOMEPHOCTH TPOM3BOJICTBA BOJIOPO/Ia, BO3MOXKHBIE TIEPCTIEKTUBHI U
OCHOBHBIE HaNpaBJICHHUS Pa3BUTHsI SHEPTETHUECKON TEXHOJIOTUH Ha 0aze
HETPaJAUIHOHHBIX 1 BO30OHOBISIEMBIX HCTOYHUKOB dHEpruu. CTYAEHT
JEMOHCTPHUPYET YMEHHE: MPUMEHSTh Pa3NuyHbIe TIOJAXOAbI K aHATN3Y
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nocrasyieHHOH B Pedepate npobiemsl. CTyAeHT BlajeeT HaBBIKAMU
CaMOCTOSITEIBHOTO OBJIA/ICHNSI HOBBIMU 3HAHHMSMH B 00JIACTH TEXHOJIOTHH
MOJTy4YeHUS, XPAaHSHHS H TPAHCIIOPTHPOBKU SHEPTOPECYPCOB, HCHONB3YS
COBpPEMEHHBIE TEXHOJOTHH; CIIOCO0aMHU CHUCTEMAaTH3aUU U 0000IIEHHS
nHGOPMAIIMH IO BOpOcaM MpodecCHOHANBHON A TETbHOCTH.

Brmmonnenne paboTel ¢ ono3ganueM B 2 Henenu. HesHauuTensHOe
OTKJIOHEHHE OT TpeOOBaHUI B YACTH CTPYKTYPHOT'O HAIIOJHEHUS PaOOTHI.
He3nauutenpHbie HpO6€J'H>I B 3HAHUSX OCHOBHBIX TEXHOJOIMYCCKUX
TEPMUHOB U (OpMyIHpPOBOK. [loIryckaeT He3HAUNTENbHbIE OIHUOKH B
aHaJM3€ U MHTEPIIPETAllU IOCTABICHHON MpoOiemsl. JlomyckaeT
He3HauMTeIbHBIE OIUOKH B X0JIe OTBETa Ha BOIpoc npu 3amute Pedepara;
HE3HAYUTEIbHBIE HETOYHOCTH B (DOPMYITHPOBKAX.

Brmonnenne padotsl Oonee 2 Henenb. [ pydoe HapymieHne TpeGoBaHUil 11O
othopmieHUI0. 3HAYUTENIBHBIE TPOOEIHl B 3HAHUAX OCHOBHBIX
TEXHOJIOTHYECKUX TEPMUHOB U (POPMYITHPOBOK, TOMYIICHHE TPYOBIX
omuOOK, OIMOKH B IpoOJIeMe pa3BUTHSI HETPATUIIMOHHBIX U
BO300HOBJISIEMBIX ICTOYHUKOB SHEPTUH U HX TEXHOJIOTHH. JlomyckaeT
3HAYHUTENILHBIE IPOOEIBI B ONPE/ICIICHUN TEXHOJIOTHHU, OIIMOKH B €€
WHTEPIPETAIUH, OUIMOKN B TIOHUMAHHUHU CYIIIHOCTH U TPOOJIeMBI Pa3BUTHS,
HETPAIUINOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIHU M UX
TEXHOJIOTMH. 3HAYUTEIbHbIE IPOOEIIBI B X0/1€ OMUCAHUS TEXHOJIOTHH;
3HAYMTENIbHbIE HETOYHOCTH NpH 3anurte Pedepara

BrictaBisiercst oOyuaromiemycsi, KOTOPBIi He 3HaeT Oombleit yacTu
MPOrPaMMHOI'0 MaTepuaa, JOMyCKAeT CyILECTBEHHBIE OINOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPYAHCHUSIMU BBITIOTHSIET MPAKTHYECKHE
paboTHI HA 3aHITHAX M 9K3aMEHE.
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5.3. IIpomexyTo4yHas aTTeCTaLlHs:

®opMa POMEKYTOTHOI
aTTecTalMu

TunoBbie KOHTPOJILHBIE 32JaHUS U HHBIE MATEPHAIIBI
JJIsl IPOBe/IEHNs MPOMEKYTOYHOM aTTeCTAINH

DK3aM€eH B ITMCEMEHHON
¢dopMe 1o Bompocam

3K3AMEHAL[I/IOHHBH>1 BUJIET Nel
Bomnpoc 1. MeTtoauka omnpezeneHns TEIUIOBBIX HArpy30K, BHIOOD
€AMHUYHON MOIIHOCTHU M YHCIIa KOTI0ArperaTos.
Bomnpoc 2. Ompenenwts HU3NIYIO TEIJIOTY CTOPaHHUA CMECH
TOIUIUB, €CJIM B TOIIOYHOM yCTpONCTBE KoTenbHoro arperara 30%
TeTIIa BBIIENIACTCS 32 CUET CXKHMIraHus mpupoxaHoro rasza: CH, =
81,0%; C,Hs = 8,0%; C3Hs = 4,0%; C,H" = 1,0%; CsH;, = 3,0%;
CO; = 2,5%; N, = 0,5% u 70% 3a c4eT BIaKHBIX JIPEBECHBIX
orxonoB: C" =51,7%; H" = 5,9%; O" = 41,3%; N" = 0,9%; S" =
0,2%; A° = 7,1%; WP = 55%.
Bomnpoc 3. Ompenenuth pacrojlaraéMyr TEIUIOTY (pe3epHOro
topha (Q°u = 8,12 MJIXK/Kr), a TakKe SHTAIBIHIO YXOISIINX
ra3oB npu uzMeHeHuu Biaxnoctd W ¢ 50 o 40 %. Ilpunsts:
TeMmIiepaTypy xojonHoro Boszayxa 30 °C, mpenBapuUTEIbHOTO
MoJIOTpeBa BO3JyXa Ha BXone B Bozayxomonorpenarens 50 °C;
OTHOIIIEHHE PAcX0/la BO3LyXa Ha BXOJE B BO3AYXOIOIOTPEBATENh
K TeopeTudeckn HeoOxoaumomy ' = 1,25; u30BITOK BO3Iyxa 3a
KoTiioM ayx =1,4; Temneparypy yxomsmux razoB 0yx = 150 °C;
Temrepatypy tornsa 20 °C.
Bonpoc 4. Kak ©3MEHUTCS KOIMYECTBO JIYYHUCTOM TEIUIOTHI U3
TOTIKH B €IMHUILY BPEMEHH, €CJTH BMECTO Ma3yTa Oyner
CKHUraThCs TBepAoe TorumBo? [IpousBectu conocTaBieHue npu
OJIMHAKOBBIX TEOMETPHUECKUX pazMepax pagualioHHO-
KOHBEKTUMBHOT'O IleperpenaTesis: BeicoTa cekuuii 9000 mM;
rnyouna 2800 mMm; mar mexay Humu 600 MM; TOBEpXHOCTh
BXOJHOT'O OKHa 225,3 M2; BBIXOJHOI'O OKHa 114,2 M2; JaHHBIC T10
Ma3yTy NPUHSTH U3 CIPABOYHOM JIUTEPATYPbI; pacxo] TBEPAOrO
TorHBa B KoTie Bp = 63,7 kr/c; copepkaHue BOJISHOTO mapa B
npoaykrax cropanus rH,O = 0,168; comepikanre TpexaTOMHBIX
ra3oB B IpoaykTax cropanus ri = 0,305; KOHUeHTpalus 30J1bI B
npoaykrax cropanus u3n = 0,017kr/kr; MeTsHUIIBI-
CPE/IHEXOIHbIE; Y/IeMbHbIH TydHCTHIA OTOK QUi = 19,5 KBT/M’.
TemnepaTypsl Ta30B B 000HX CITydasix MPUHITH HA BBIXOJE U3
tonku 1150 °C, 3a maponeperpesarenem 1050 °C.

DK3AMEHAIIMOHHBIN BUJIET Ne2

Bonpoc 1. AnroputM pacuera 0OOBEMOB U DHTAIBIUI
BO3JIyXa VISl KOTJIOArperaToB.

Bonpoc 2. Ha snekTpocTaHlliM CO3/1aH 3amac KaMeHHOTO
yrias B konuuecTBe 35000 TOHH U aHTPAIUTOBOIO MITHIOA B
konudyecTBe 2000 TOHH. DIEMEHTHBIM COCTaB KaMEHHOTO
yras: CP = 55,2%; HP = 3,8%; NP = 1,0%; OP = 5,8%; SP =
3,2%; A° = 25,0%; WP = 8,0%. DieMEHTHBII COCTAB
anTpamurosoro mreiba: C° = 63,8%; HP = 1,2%; NP =
0,6%; O = 1,3%; S” = 1,7%; A° = 25,0%; WP = 8,5%.
Onpenenuth CyMMapHBIM 3amac TOIUIMBA Ha CKIAaJe B
TOHHAX yCJIOBHOI'O TOILJIMBA.

Bonpoc 3. Onpenennuth, HACKOJIBKO MOBBICUTCS aiadaTHAS
TEeMIEepaTypa TOPEHUs MIPH MEepPexoie OT 3aMKHYTOW CXEMBbI
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CYyIIKM NpU CXKHraHuM KysHeukoro yrisg mapku CC k
Pa30MKHYTOM CXEME CYIIKH JIbIMOBBIMM ra3amu. lIpussaTh
BIQXHOCTH MbUTH W 11 = 2 %, 1pu pa3oMKHYTOM cxeme —
[0Jayy IbUIM B TOPEIKU BO3LYXOM OT KOMIIPECCOPA, JOJIIO
TpaHcnopTupymoluero Bozayxa Aor.s = 0,012, remneparypy
TpaHcnopTupylomero Bozayxa 60 °C, teMmneparypy HbUIH
nocie mneuieBoro OyHkepa 85 °C. Pemmpkynsmust ra3oB
OTCYTCTBYET, LIUIAKOYAAICHUE — )KUJKOE, T0JIs YHOCA 30JIbI
0,5.

Bomnpoc 4. Kak n3MeHUTCS TOBEPXHOCTh CTCH MPHU3MaTHYECKOM
TOIIOYHOM KaMephl [IPU YCTAHOBKE B HEW IIECTH
HU3KOOMYIIEHHBIX IIUPM BBICOTOH 15 M U mupuHO# 2 M U3 TpyO
C HapYXXHBIM JIMAMETPOM 32 MM H C IaroM MEeXay Tpyoamu 45
MM? B ucxomHOM BapuaHTe TOMKa UMeeT 00beM VT = 2750 M3,
JTy4EBOCIIPUHUMAIOLIASI TOBEPXHOCTh 3KpaHoB Fi.T = 1388 M.
Kak u3mennrcs cootHomenue Fi.t / Vr?

9K3AMEHAL[I/IOHHI>H71 BUJIET Ne3
Bomnpoc 1. CxeMbl ¥ IPUHIHMIT ASHCTBHUS BOJOTPYOHBIX KOTJIOB.
Bonpoc 2. B Tonke KOTENbHOTO arperatra CXHUraeTcsi CMECh,

cocrosmas u3 1,8 - 103 kr 0epe30BCKOTo YT, COCT&B%l:Cf =
49,4%; HY =7,1%; (S)), =0,5%; NP =1,3%;
0} = 15,6%; A} =11,7%; W =144% u 3,2-
103 xr xysmemoro yrms, cocrasa: Cy = 54,9%; Hj =
4,4%; (S)), =0,7%; N, =2,6%; 0) = 8,6%;
Ag = 15,1%; WP,= 13,5%. Omnpenenuts cocraB paboueit
CMeCH.

Bonpoc 3. Jlan npuponusiii ra3. Haiitu M,, ecinu ero cocras:
00220,2%; CH4:98,2%; C2H6:0,4%; C3Hg:O,1%; C4H10:0,1%;
N2=1,0%; kosdd. u36. sosnyxa a. = 1,15; pf. = 0,728
kr/mM> . JlaTh ompeseleHHe HCKOMOMY OGO3HAYEHMIO, YKa3aTh
Pa3sMEpHOCTH.

Bonpoc 4. D1eMeHTHBINA COCTaB UCXOAHOTO TOTUIMBA —
9KUOACTY3CKOro yris — cneaytomuii: Wp = 6,5 %, Ap = 36,9 %,
Sp=0,7%, Cp=44,8 %, Hp =3 %, Np=10,8 %, Op =7,3 %.
Husmmas teriora cropanust 17380 kJx/kr. [{ist ucXoaHoro
TOIJIMBA TEOPETHUECKUE SHTAIBITUY I'a30B U BO3/yXa IpH 0
=1250 °C u >uTanbnus 3076l pasHs: Hor = 9888 x[x/kr; H's =
8360 xJIx/kr; H3n = 1283 x/x/kr. Hackoibko H3MEHHUTCS
SHTAIBITUS MPOLYKTOB CTOPAHUSA IKMOACTY3CKOTO yIiis Ha 1 KT
TOIUIMBA U B €AUHUILY BpeMeHH npu Temmeparype 1250 °C, a =
1,1, ecnu Bna)xxHOCTh €ro yBeauuures ¢ 6,5 10 14 %, a 3016HOCTD
¢ 36,9 no 44 %? [lpu pemenun npuHATH ayH = 0,94, ucxomHsIit
pacxop tomusa 25 kr/c. KIIJI koTiia CHU3UTCS IPU YBEIUYCHUT
BIQXXHOCTH U 301bHOCTH Ha 0,5 % (¢ 92 1o 91,5 %), pacxon
TOTUTMBA OOPATHO MPOMOPIIMOHAICH U3MEHEHHUIO HU3IIEH
TETUIOTHI CTOPAHUSI.

9K3AMEHAHI/IOHHBII71 BUJIET Ne4
Bonpoc 1. ®akrtopsl, BIIMSIIOIIKE Ha TIOBBIIIIEHUE
TEMIIEpaTyphl TEPErpeToro mnapa, U 3aJadd PEeryIupoBaHUs
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TeMIIepaTypbl IEpErpeToro napa.
Bonpoc 2. B cymmipHON MamdHE TPOWCXOTUT  CYIIKA

JIOHENKOro yras Mapku JI, cocraBa Cf = 34,9%; Hf =
3,8%; (S))1=34%; N =02%; 0=123%;
Arlj = 19,4%: Vl/lp = 26,0%. Onpenenuts cocras paGoueit
MAacchl TOIUTHBA, MOJBEPIIIErocs CyIIKE, €CIIM H3BECTHO, UTO

BJIQKHOCTB yriist ocie cymiku crana WP,p= 13,5%.

Bompoc 3. B Tomke B KauecTBe TOIUIMBA HMCHOJB3YETCS Ma3yT.
Haiitu [, ecnmu ero coctas: CP=83,0%; H=10,4%; S JII) =
2,8%; 0"=0,7%; AP=0,1%; W*=3,0% u U, = 1100 °C u
a, = 1,15. Jlats ompenenenne muckomomy 0603HAUEHHIO,
yKa3aTh pa3MEpHOCTH.

Bomnpoc 4. Ha3zapoBckuii Oypblii yrojib CXKHraeTcsi B TOINKE C
TBEpABIM ILTaKoydanenueM mpu o = 1,2, 6 = 1200 °C. Kak
M3MEHUTCSl TEeMIIepaTypa MPOJYKTOB CTOpPaHUsS Ha BBIXOJE U3
TONIKM, €CIM B BEPXHIOI YacTb TONKH BBEOCHBI Ta3bl
peunpkyisiuuu?  Koadgduument peuupkymsiuun v = 0,15,
Temreparypa razoB perupkyssimun Opm = 390 °C; a otd = 1,25.
OHTaNbNNUU T'a30B U Bo3nyxa npu temmeparypax 1200 u 390 °C:
npu 6 =1200 ° C

H°r = 8546 xJlx/xr; H'8 = 6351 kJ[x/kr;

mipu 6 = 390 °C

H°r = 2506 xJlx/xr; H’8 = 1910 kJ[x/kr.

3K3AMEHAL[I/IOHHI)H7I BUJIET Ne5
Bonpoc 1. VYcnosus, ONPEAEIISIONINE MIPUMEHEHUE
JIBYXCTYIIEHYaTON CXEMBbI BKIIIOUEHHUS BO3AyXOIO0TPEBATENS.
Bonpoc 2. Onpenenuts cocTaB roprode Macchl JIEHUHIPAJICKAX
CIIAHIEB, €CJIM cocTaB WX paboueir maccel: CP= 44,6%; HP=

15,3%; S = 0,2%; N°= 1%; O°= 10,4%; A} = 6,4%; wr=
7.8%; (CO,)Y = 14,3%.
Bompoc 3. Jlan yrons mapku A. Haiitu Vi, u (4, eciu ero

cocraB: CP=62,7%; HP=3,1%); S}f = 2,8%; N"=0,9%;
O’=1,7%; AP=23,7%; W’=5,1% wu RO,~15,0%. J[atb
oIpezieieHre HICKOMOMY 0003HAYeHHUI0, yKa3aTh Pa3MEPHOCTH.
Bonpoc 4. OnpenenuTs SHTATBIUN MPOIYKTOB CTOPAHUS B
Toukax cMmemenwust: B Tonke (pu 6 =1750 °C, a = 1,1) u nepen
POMEXYTOUYHBIM IeperpesareneM ( 0'nm = 855 °C, a =1,16) npu
peurpKyysiunu ra3os. I IpuaaTs TeMnepaTypy B Mecte 0TOOpa
ra3oB Ha peuupkyssuio 0oro = 390 °C; aot6 =1,2; rpir = 0,15;
TOILTHBO — Ma3yT. DHTANBIINU ABIMOBBIX ra3oB H'r mpu cropanuu
masyTa u Bo3ayxa H’8 mpu o = 1: s 1700 °C — Hor = 315225
kJx/xr, H'B = 26814 xJDx/kr; st 850 °C —H°r = 14595 kJLx/kr,
H’% = 12609,5 kJx/xr; mst 395 °C — Hr = 6353 x/Ix/kr, H'B =
5512,2 xJIx/kr.

3K3AMEHAHHOHHBIPI BUJIET Ne6
Bompoc 1. Hammcate ypaBHeHHE TEIUIOBOro OanaHca IS
MTOBEPXHOCTEH HarpeBa KOHBEKTHBHBIX T'a30X0JI0B.
Bonpoc 2. B Tomke KOTENBRHOTO arperara CKHTaeTCs CMECh,

cocTodAIas u3 900 KI' KU3CJIOBCKOI'O0 YIJIsi MapKu F, cocCraBa.
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CY =33,2%; H) =3,8%; (S))1=09%; N =
2,5%; 0F =21,4%; AY = 10,1%; W” = 28,1% u
2,1+ 103 xr xusenosckoro yrms mapxn XK, cocrasa: C; =
43,2%; HY =22%; (SY), = 1,5%; N) = 3,8%;
0y =13,1%; A =225% W} =137%.

OrnpeaennuTh cocTaB pabodeii CMECH.
Bompoc 3. B kauecTBe TOIIMBA KCIONB3YETCS MPHUPOHBINA Ta3

Onecckoro mnpoucxoxaenus. Haittu [, ecnu ero cocras:
C0O,=0,4%; CH;=94,0%; C,Hs=2,8%; CsHg=0,4%; C4H;,=0,1%);
C5H12:0,2%; N2:2,1%; 791—- == 1000 OC u aT = 1,1 I[aTB
ompeJieieHe UCKOMOMY 0003HaYeHHUIO, YKa3aTh Pa3MEPHOCTH.
Bonpoc 4. Onpenenuth SHTAIBIHNIO  TEOPETHUECKH
He00X0aMMOro oobeMa Bo3ayxa npu ckuranud 1 kr yras Alll u
1 kr HazapoBckoro Oyporo yrisa mpu Temneparype 350 °C.
OHTanbMU Ta3oB M Bo3ayxa npu Temmneparypax 200 u 400 °C
(mpm 0,1 Mlla):

mipu 6 = 200 °C:

ms yros AL HB = 1412 xJIx/kr; wis 6yporo yrms HB = 965
kJx/kr

mipu 6 = 400 °C:

s yrost ALLL H%B = 2873 xJx/kr; ans 6yporo yrias H’s = 1962
kJx/kr.

3K3AMEHAL[I/IOHHI)H>1 BUJIET Ne7
Bonpoc 1. Kak BiuseT MOBHIIICHHE IIapaMeTPOB Iapa Ha
TEIUIOBYIO CXeMY KOTEJIbHOTO arperara?
Bonpoc 2. B cymunpHOM MalllMHE NPOUCXOAMUT CYLIKa

Ky3Henkoro yriga Mapku CC, cocraBa Clp = 27,7%; Hf =
6,3%; (S1)1=11%; N =2,3%; 0] = 17,4%;
Arl) = 10,0%; Vle = 35,2%. Onpenenuts cocras pabouei
Macchl TOIUIMBA, TMOJABEPTIIErocsl CYyIIKE, €CIHd H3BECTHO, YTO

BJI&YKHOCTbH yTJIS TIOCJIE CYIIKH CTaja VVZp = 16,3%.

Bomnpoc 3. B Tornke croparot neHuHrpaackue cianisl. Haiita Vo,
eciu cocraB ciaHnes: CP=20,6%; HP=2,7%; S f: = 1,7%;
NP=0,2%; O°=2,7%; AP=46,00; WP=115%; (CO,)F =
16,4% wu xo>dd. u36. Bozmyxa &y = 1,3. Jlats onpenencuue
HUCKOMOMY 0003HAUEHHIO, YKa3aTh Pa3MEPHOCTH.

Bomnpoc 4. Kak u3MEHHTCS SHTaJbNMS HPOIYKTOB CrOpaHUS
YXOISIIIMX Ta30B MPH C)KUTAaHUM aHTPEHCKOro yriisi (coctaB: Wp
=345 %; Ap = 14,4 %; Sp = 1,3 %; Cp = 39,1 %; Hp = 1,9 %,
Np = 0,2 %; Op = 8,6 %), eciu ero BIAKHOCTh YBEIHIUTH ¢ 34,5
1o 45 %? Temneparypy yxoaamux ra3os npuHsaTh 160 °C, ayx =
1,4. 3nauennem Hzn npeneOpeds. 3HaUeHUS TEIUIOEMKOCTEH TIPH
TEMIIEPATypPE YXOUAIIMX Ira30B:

pu 6 = 100 °C: (c0)B = 132,4 k/Lx/m%; (cO)RO = 170 kJIx/M>;
(cON = 129,6 kJIx/m>; (cO)HO= 150,5 xJIx/m°.

Tpu 0 = 200 °C: (c0)B = 266,4 kJ[x/M>; (cO)RO = 357,5 kIK/M;
(cO)N = 259,9 kJIx/m>; (cO)HO= 304,5 xJlx/m°.
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DK3AMEHAITMOHHbBIN BUJIET Ne§
Bompoc 1. [IpeumymectBa u HemoctaTku I1-00pazHOW cxembl
KOMITOHOBKH.
Bonpoc 2. Omnpeaennuth coctaB pabodeil MacChl KaIIITHPCKHUX
CIIaHIIEB, ECITH COCTaB MX roproueii maccel: C'= 82,1%; H'= 7,4%;
ST = 4,9%; N'= 0,2%; O'= 54%; A" = 50%; WP= 9,3%;
(CO,)P = 13,6%.
Bonpoc 3. Jlan yrons mapku JI. Haiitu [;.ecnu ero cocras:
CP=63,8%; H=1,2%; ST = 1,7%; NP=0,6%; O°=1,3%;
AP=22,7%; WP=8,7%: I, = 1000°C u a, = 1,3. Jlamw
oIpeeeHre HICKOMOMY 0003HAYeHHUIO, YKa3aTh Pa3MEPHOCTH.
Bomnpoc 4. OnpenenuTb, HACKOJIIBKO U3MEHHUTCS pacroyiaraeMmast
TETIOTA KUIKOTO TOIUTMBA IIPH YBEJIIMUCHHUH MTPEABAPUTEIHHOTO
nmoorpesa Bo3ayxa B kanopudepe ¢ 45 no 110 °C. OtHomeHue
KOJINYECTBA BO3/lyXa Ha BXO/E B KOTEIN K TeOpeTHIecKoMy [3* =

1,17; sHTanbnms Te0peTMIecKH HEOOX0AMMOro 00bema BO31yXa
npu 110 °C Hx.B = 1380 kJ[K/KT.

DK3AMEHAIIMOHHBIN BUJIET Ne9
Bonpoc 1. VYpaBuenue KOHBEKTUBHOI'O TeruiooOMeHa,
UCIIOJIB3YEMOE UL pacuera IOBEPXHOCTEH Harpesa
KOHBEKTHBHBIX Ta30X0/I0B IIapOTreHepaTopa.
Bonpoc 2. B Tomke KOTENBHOIO arperara CKHUraeTcsi CMECh,

coctosmas u3 3,3 103 kr noamockoBHoro yriisi mapku 2b,
cocrasa: C} = 38,2%; HY =55%; (S); = 0,2%;
NP =1,7%; 0 =119%; A} =18,4%; WP =
24,1% u 5 * 103 kr noamockosroro yris mapku 35, cocrasa:
C) = 44,8%; H, =92%; (S, =01%; N} =
24%; 0)=94%; A =167%W, =174%.
Omnpexnenuts cocTaB pabouei cMecH.

Bonpoc 3. Jlan Gypsiii yroms mMaccoif | Tonna. Haiita VO u V,
IUTS COKMTAHUS CIOSIMH, €ClM ero coctas: CP=55,4%; HP=3,6%;
SP =3,2%; N=1,0%; O°=5,8%; AP=23,0%; W’=8,0% n
k03¢ d. u36. Bosayxa A = 1,3. lath onpenenenue uckoMomy
0003HaYCHHUIO, YKa3aTh Pa3MEPHOCTH.

Bomnpoc 4. OnpeenuTh, HACKOIBKO U3MEHUTCS paciioiaraemas

TEIUIOTa Ma3yTa IPH YBEIHMYEHUH ero nogorpesa c ttim; = 70 °C
1o ttimp, = 145 °C.

3K3AMEHAHI/IOHHBH>T BUJIET NelO
Bompoc 1. Metoast peryInpOBaHus TEMIIEPATYPHI
MIEPETPETOro napa. CxemBl yCTaHOBKHU perynaropa
TEMIEpaTypbl MEpPErpeToro Imnapa M HUX BIUSHHE HaA
Ha/IeXKHOCTh IIapoleperpeBarTes.
Bonpoc 2. B cymmnbHOH MalIMHE TMPOMCXOOUT  CyIIKa

qesIOMHCKOTO yIiis Mapku b3, cocrtaa Clp = 28,1%:;
HY =2,4%; (S9);=15%; Nf=04% Of=
9,8%; A} = 15,1%; W, = 42,7%. Oupenenuts, cocras
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paboueii Macchl TOIUIMBA, TIOABEPITIIEroCs CYIIKE, €cIu

M3BECTHO, YTO BIAXXHOCTh YIJIs TOCTE CYLIKH CTana VVzp =
21,3%.

Bonpoc 3. Jlan xamenHslii yroas. Haiitu IFO ,ECIIU €ro COCTaB:
CP=62,7%; H’=3,1%; ST = 2,8%; NP=0,9%; O°=1,7%;
AP=23,5%; WP=5.3% u 191“ = 1100 °C. Jare onpenenenue
HUCKOMOMY 0003HAa4€HHIO, YKa3aTh pa3MEPHOCTH.

Bomnpoc 4. OnpenenuTs, HACKOJIBKO U3MEHHUTCS pacloiaraeMast
TEIUIOTa Ma3yTa IIPH UCIIOJIB30BaHUU IS pacIbliia Ma3yTa Iapa B

komdecTBe 0,16 kr mapa Ha 1 kr MasyTa. [IpunaTh HaBneHme
napa 1,63 Mlla, temnepartypy napa 310 °C.

3K3AMEHALIHOHHI)H>T BUJIET Nell
Bonpoc 1. Ha3znaueHune BOASHOrO »JKOHOMail3epa U €ro
3Haue€HHWe B TMpOIecce TeHepalmud Tmapa C TOBBIIIEHUEM
naBieHna. CXeMbl W KOHCTPYKTHBHOE BBITIOJHEHHE BOJSHBIX
3KOHOMAaM3epoB.
Bonpoc 2. lan yrons mapku CC. Haiitu ero QS u Qf,, eciu
QL = 57194 x/I)K/Kr; A°= 34,5%; WP=11,7%.
Bomnpoc 3. [laa yroms mapku b. Haiitu V.., ecnu ero cocras:
CP=59.6%; H'=38%; S, = 0,8%; NP=13%; OP=52%;
AP=23,6%; WP=5,7% u koadd. u36. Boznyxa Qp = 1,3. Jdars
ompezeneHne HCKOMOMY 0003HAaYeHHIO, yKa3aTh Pa3MEPHOCTH.
Bomnpoc 4. Kak w3MeHHTCS SHTaNbIUS TPOIYKTOB CrOpPAHHS
YXOJISIIINX Ta30B MPH C)KUTAHWUM aHTPEHCKOTro yriisi (coctaB: Wp
=34,5%; Ap = 14,2 %; Sp = 1,5 %; Cp = 39,1 %; Hp = 1,9 %;
Np =0,2 %; Op = 8,6 %), ecnu ero BIaXHOCTh YBEIHIUTH C 34,5
1o 45 %? Temmneparypy yxoaamux ra3os npuHsaTh 160 °C, ayx =
1,4. 3nauennem Han npeneOpeub. 3HaUCHHS TETIIOEMKOCTEH MpH
TEeMIIEpaType YXOIAIINUX Ta30B:
Ipu 6 = 110 °C: (c0)B = 132,0 x/Lx/m%; (cO)RO = 175 xJIx/M>;
(cON = 129,1 xJIx/m>; (cO)HO= 150,3 xJlx/m°.
Ipu 6 = 220 °C: (cO)B = 266,1 kJx/M>; (cO)RO = 357,2 kJIx/M>;
(cO)N = 259,7 kJIx/m>; (cO)HO= 304,5 xJIx/m°.

3K3AMEHAHHOHHBIP1 BUJIET Nel2
Bonpoc 1. Omnpenenenue pacueTHBIX ko3 dumeHTos
TeTUIoTIepeIavn JUISL  TIOBEPXHOCTEH HarpeBa KOTEIBHOTO
arperara.
Bonpoc 2. J[ns kxoTia B KadecTBe TOIUIMBA HCHOJIB3YIOTCA

KaIIUPCKHAE CciaHnel. Haltu Qg U Qg TOIUIUBA, E€CIIH Q,l_; =
22713 k/KX/Kr; HP= 52%; A= 39,1%; W= 13,6%;
(CO,)F = 20,5%.

Bonpoc 3. Ckombko yCIOBHOTO TOIUIMBA TMOTpeOyeTcss B dHac
KOTIy, HCToJb3ytomeMy 3a 10 wacos 1 * 10° kr amTpamura, y
KOTOPOTO HM3IIAas TEIUIOTa CrOpPaHUs CyXOW Macchl paBHA
Q5 = 34786 K/l /Kr; H =7,6%; A =14,5%;W"=19,0%.
Bomnpoc 4. OnpenenuTs, HACKOJIBKO H3MEHUTCS pacIoyiaraeMas

TEIUIOTA KUAKOI'0 TOIUIMBA IIPU YBEJIIMUEHUH [IPEIBAPUTEIHHOTO
nojorpesa Bo3ayxa B kasnopudepe ¢ 44 no 115 °C. OtHouieHue
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KOJIMYECTBA BO3/IyXa Ha BXOJIE B KOTEJ K TEOpETHUECKOMY [3* =
1,16; sHTAIBIINS TEOPETUIECKH HEOOXOJMMOT0 00heMa BO3AyXa
npu 115 °C Hx.B = 1370 JIK/KT.

DK3AMEHAIIMOHHbBIN BUJIET Nel3
Bompoc 1. [TapooOpa3yromue MOBEPXHOCTH B KOTJIOArperarax
HU3KOTO, CPEJHET0 W BBICOKOTO MAaBlieHHs. UeM BBI3bIBAETCS
pasiIudHOE€  KOHCTPYKTHBHOE O(OpMIIEHHE IMTapooOpa3yroInx
MOBEPXHOCTEHN HarpeBa?
Bompoc 2. CkoJbKO YCIOBHOTO TOIUIMBA MOTpeOyeTcs B dac
KOTITy, HCTIONB3yomIeMy 3a 15 gacos 1,2 * 10° kr yris mapku B,

coctaB kotoporo: CP= 44,3%; H= 5,8%; S}I) = 1,2%:; Nr=
0,7%; OP= 8,2%; AP= 29,3%; W’= 10,5%.

Bonpoc 3. [l ky3Henkoro yris (3meMeHTHbI coctaB Cr = 84
%; Hr =4,5 %; Nr =2 %; Or =9 %; Sr = 0,5 %. BnaxxHocTs u
30/IbHOCTH Ha pabouyro maccy paBHel Wp = 12 % u Ap = 11,4
%.) onpenenuts Quc, Qur, QBp, €clii HU3MIAS TEIIOTa CTOPAHUS
paboueii Mmaccel paBHa QHp = 23 990 K /X/KT.

Bonpoc 4. OnpenenanTs, HACKOJIBKO U3MEHHUTCS pacrojiaracmas
TEIUI0Ta Ma3yTa IpH YBEIMYEHUH ero nogorpesa ¢ tti; = 90 °C
1o ttimp, = 165 °C.

3K3AMEHAHHOHHBH>T BUJIET Nel5
Bonpoc 1. Bropuunslii mneperpeB mapa. I[IpomexyTrouHbie
MaponeperpeBaTeNd, HX KOHCTPYKTHBHOE BhINONHEHUE. Ilpu
KaKHX YCJOBHUSIX OHH SIBIISIOTCS 1EJIeco00pa3HbIMu?

Bonpoc 2. lan yrons mapku CC. Haiitu ero Qg u Q;, eciu
Q5 = 31256 k/IK/Kr; A°= 28,6%; WP=14,2%.

Bonpoc 3. Hackombko yBEeTWYHMBACTCS BBICIIAS W HU3IIAS
TEIIoTa CcropaHus palOouyeil  Macchl  yrojdbHOM  NBUIK
Hazaposckoro yrig (Wp = 39 %, Hp = 2,6 %) npu nepexoae ot
3AMKHYTOH CXEMbl CYHIKH K Pa30MKHYTOH C OKOHYaTEIbHOU
BIXXHOCTEIO IeUTH Wit = 10 %. McxomHasa Hu3masg TeIioTa
cropanus paboueit macchl ToruuBa paBHa QHp = 13020 k/[x/kr.
Bonpoc 4. Hackonbko mensiercst Q°p Gyporo yruist ( Q°n = 14,34
MJI/KT) Ipr M3MEHEHUH TEMIIePaTyphl IPEABAPHTEIEHOTO
noaorpesa Bozayxa c 45 no 82 °C? Ilpu pelieHuu 3agauu
npunsTh ' = 1,31.

3K3AMEHAHI/IOHHBH>T BUJIET Nel6
Bonpoc 1. Onpenencune ko3¢ dUIUeHTa TEIUIOOTAaYH OT Tas3a
K CTEHKE I pacueTa pa3IMdHbIX MOBEPXHOCTEH Harpena
KOTEJIBHOTO arperara.
Bonpoc 2. J[ns kxoTiia B KadecTBe TOIUIMBA HCHOJIB3YIOTCA

OCTOHCKHE cnaHnsl. Haitu Qll; u Qll; TOIUIMBA, €CIIU QS =
35212 k/Ix/Kr; H= 6,1%; A= 19,4%; W= 18,3%);
(CO,)F = 28,3%.

Bompoc 3. OmnpenenuTh TEIUIOTY CrOpaHusi Tra3000pa3zHOro
TOIUTMBA, UMEIOIIETO cienyromui coctaB: metan CH, = 94 %;
atan C,Hg = 2,8 %; mpomnan C3Hg = 0,4 %; 0yran C4Hyp = 0,3 %;
neHTad CsHy, = 0,1 %; azot N, = 2 %; aByokucs yriepoga CO, =
0,4 %. Hwuzmas Temnora CropaHusi OTICIBHBIX Ta30BBIX
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COCTABIISIFOLIMX UMEET 3HAYeHMs:: Aist MeTana 35818 kJlx/M>; mst
sraHa 63248 kIbk/M; wis npormana 91251 kJbx/M>; s OyraHa
118646 xJlx/m>; s nenrana 146077 k/bi/v°.

Bomnpoc 4. Kak w3MeHHTCS SHTaNbIUS MPOIYKTOB CrOpPaHHS
YXOJSIIINX Ta30B MPH C)KUTAHUM aHTPEHCKOTro yriis (coctaB: Wp
= 34,2 %; Ap = 14,4 %; Sp = 1,5 %; Cp = 39,2 %; Hp = 1,8 %;
Np =0,3 %; Op = 8,6 %), ecinu ero BIaKHOCTh YBEIUYUTH C 34,5
10 45 %? Temnepatypy yxoaamux razoB npusars 160 °C, ayx =
1,4. 3nauennem H3zn npeHeOpedn. 3HaUEHUS TEINIOEMKOCTEH TIpH
TEMIIEpaType YXOISIIUX ra30B:

pu 6 = 120 °C: (cO)B = 132,1 x/Ix/m% (cO)RO = 172 Jlx/M>;
(cON = 129.4 xJlx/m>; (cO)HO= 150,8 xJlx/m°.

Ipu 6 =210 °C: (c0)B = 266,2 kJ[x/M>; (cO)RO = 357,3 kJK/M>;
(cON = 259,7 xJIx/m°; (cO)HO= 304,3 x /M.

3K3AMEHAHHOHHI)H>T BUJIET Nel7
Bonpoc 1. Cuctembl NpAMOTOYHBIX KOTI0arperaToB.
Bomnpoc 2. CkombKko yCIOBHOTO TOIUIMBA IMOTpPEOyeTcss B dHac
KOTITy, HCTIONB3yromeMy 3a 9 gacos 1,8 * 10° kr 6yporo yrims, y
KOTOPOTO HH3ILIAasl TEIJIoTa CropaHus TOploYei Macchl paBHA
Qf = 15463 k/Ix/Kr; A*=20,0%; W’ =17,3%.
Bomnpoc 3. [Ipu paboTe Ha CHHYKEHHBIX Harpy3Kax B TOMKE KOTJa
cxkuraercss G; = 24 t1/4 tBepmoro TorumBa ¢ Qup; = 20364
kbx/kr u G, =17*%10° M3/ rasa ¢ Qup, = 41*10° kJDK/K.
OnpenenuTs YCIOBHYIO TEIUIOTY CrOpaHUsl CMECH TOILTUB
Qup.yca.
Bonpoc 4. Onpenenutb, HACKOJIBKO U3MEHHUTCS pacroyiaraeMast
TEIUIOTA KUAKOTO TOIUIMBA IIPU YBEJIIMYEHUH TPEIBAPUTEIHHOTO
nmojorpera Bosayxa B kanopudepe ¢ 43 1o 111 °C. OtHomeHue
KOJINYECTBA BO3yXa Ha BXOZE B KOTEJI K TeOpeTHYECKOMY [3° =

1,17; 3HTa.]'II>1'II/'I$I TCOPCTUICCKHU HeO6XO,Z[I/IMOFO 06”b€Ma BO3ayXa
mpu 111 °C Hx.B = 1360 KJDK/KT.

3K3AMEHAHHOHHBH>T BUJIET Nel8
Bomnpoc 1. VYcrpoiictBa M cXeMbl MapoOBOTO PETYIHPOBAHUS
TEMIIEPATYPHI IEPETPETOTrO Mapa.
Bonpoc 2. Jlan yrons mapku Jl. Haiftu ero QS u Qfl, ecnu
QF, = 23453 k/I>k/Kr; A°= 24,9%; WP= 22,4%.
Bonpoc 3.  IlpoBepuTh  NIpPaBHIBHOCTH  ONpPEACICHUS
3JIEMEHTHOTO COCTaBa TOIUIMBA, €CITM W3BECTHHI JIaHHBIE
nmabopaTtopHbIx ucciaenoanuii: Cc = 62,17 %; He = 4,1 %; Oc =
5,17 %; Nc = 1,29 %; Sc = 3,27%, a taxxe Ap = 22,1 %; Wp =
7,9 %; Qup = 22776 xJIx/Kr.
Bonpoc 4. Onpenenuth, HACKOIBKO H3MEHHUTCS paciojaraeMas
TEIUIOTa Ma3yTa IIPY UCIIOIb30BaHUH IS PaclbLia Ma3yTa rapa B
konnuectse 0,14 kr napa Ha 1 kr Mazyta. [IpuHATE naBneHUE
nmapa 1,68 Mlla, remneparypy napa 320 °C.

3K3AMEHAHI/IOHHBH>T BUJIET Nel9
Bonpoc 1. BoasiHble 3KOHOMa3ephl KHUISIIETO U HEKUIISIIETO
THIIA.
Bonpoc 2. Jlns kxoTia B KadecTBe TOIUIMBA WCHOJIB3YIOTCA
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JICHUHTPAACKHNC CJIaHIIbI. Haiitu QII_; u Qg TOIlZIMBA, €CJIHU
QL = 44120 x/lx/xKr; H'= 7,3%; AP= 15,5%; WP= 21,1%;
(CO,)Y = 27,8%.

Bomnpoc 3. IIpu otkpeiToM crmoco0e AOOBYH 3KHOACTY3CKOTO
YIJIs IPOU30ILIO0 yBEJIWYeHHe ero 30iapHocTH ¢ 38,1 10 48 % B
paboueit macce m BiaxHoctd ¢ 7 mo 11 %. Omnpenenwurts,
HAaCKOJIBKO U3MEHUTCS HU3IIAs TEMJIOTa CrOPAaHUs YV, €Ck €€
HCXOJIHOE 3HaYEHHE COCTaBIsLIO pu 5ToM QPH = 16747 kJIk/KT.
Bomnpoc 4. OnpenenuTs pacnojaraeMyro TEIUIOTY (hpe3epHoro
topa (Qup = 8,12 M/Ix/Kr), a TaKk)Ke SHTATBITHIO YXOISAIINX
ra3oB Npu u3mMeHeHuu BiaxHoctd W ¢ 50 10 40 %. [IpunaTh:
TeMIeparypy xojaogHoro Bo3ayxa 30 °C, npenBapuTenIsHOTO
MOIOTPeBa BO3TyXa Ha BX0oJe B Bo3myxonogorpesarens S50 °C;
OTHOIIICHHE pacxoa BO3AyXa Ha BXOZAE B BO3AyXONOJOIPEBATENb
K TeOpeTHuecKu Heooxomumomy f' = 1,25; n30bITOK BO3/ayXa 32
KoTJIOM ayX =1,4; Temmeparypy yxonsmux razos 0yx = 150 °C;
Temrepatypy torsa 20 °C.

DK3AMEHAIIMOHHBIN BUJIET Ne20
Bompoc 1. IlpenmmymecTBa ©  HEAOCTaTKH  OallleHHOMN
KOMIIOHOBKH KOTJIoarperata (C BOCXOJSIIMM MOTOKOM Ta3oB H
WHBEPTHOI KOMITOHOBKOH).
Bomnpoc 2. CkombKO yCIOBHOTO TOIUIMBA IMOTPEOyeTcss B dHac
KOTJy, Ucmonb3ytomemy 3a 10 gaco 1 * 10° kr aHTpauuTa, y
KOTOpOTO HU3IIas TeIloTa CropaHus CyXxoil Maccel paBHa
Q5 = 34786 k> /Kr; H' =7,9%; A®=14,2%;W"=19,0%.
Bonpoc 3. Omnpenenuth TEIUIOTY CTOpPaHHs CMECH TBEPAOTrO
TOIJIMBA ¢ Hu3IIEeH TermnoTol cropanus QHp; = 13020 xx/kr n
MazyTa ¢ QHp, = 38800 x/[>K/Kr MpH TEIUIOBOW J0JE TBEPIOTO
ToruiuBa B cMecu g = 0,3.
Bonpoc 4. Hackosbko mMensiercs Q°p 6yporo yris ( Q°u = 13,44
MJIX/KT) Ipu M3MEHEHUH TEMIIEPATyphl IPEIBAPUTEILHOTO
noaorpesa Bozayxa ¢ 40 go 80 °C? [Ipu pemenuu 3agauu
npuHsTh B = 1,22.

5.4. Kpurepuu, mKaibl OEHUBAHUS MPOMEKYTOUHOM aTTecTalluu yueOHOM

IIUCIUIUINHBI.

OK3ameH

B ITUCBMEHHOH (popMe 110
owmeram

1-i1 Bompoc: 0 — 0,5 6amion
2-i1 Boripoc: 0 — 1 6amioB
3-i1 Bonpoc: 0 — 1,5 GamnoB
4-ii Bomipoc: 0 — 2 6ayioB

OO0yuaromuiics:

—  JIEMOHCTPHUPYET 3HaHUS, OTINYAIOIINECS
[IIyOMHOM 1 COAEPKAaTEIBbHOCTDIO, 1AeT MOTHBIHA
HCYEPIIBIBAIOIINHA OTBET, KAK HA OCHOBHBIE
BOINPOCHI OMJIETa, TaK U Ha JIOTIOJIHUTEIIHHBIE;

—  CcBOOOJIHO BIIQJICET HAYYHBIMHU TIOHITHSIMU,
BEJICT JIMAJIOT U BCTYIIAET B HAYYHYIO JHCKYCCHIO;
—  cmoco0OeH K MHTerpaluy 3HaHUH 10
OTIpEICIIEHHOH TeMe, CTPYKTYPHPOBAaHHUIO OTBETA, K
aHaJM3y TIOJIOKEHUH CYIIECTBYIONIMX TEOPH,
HayYHBIX IIKOJI, HAITPABJIEHHUH 110 BOTIPOCY OHJIETa;
—  JIOTUYHO U JIOKa3aTeNbHO PACKPHIBAET
npobJeMy, IPeI0KEHHYIO B OHJIETE;

—  cBOOOAHO BBHINOJIHSET MPAKTHUECKUE 3aJaHUs
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MTOBBILICHHON CIIOKHOCTH, IIPENYCMOTPEHHBIE
IIPOTPaMMOM, IEMOHCTPUPYET CUCTEMHYIO PabOTy C
OCHOBHOH U JOINOJIHUTEIBbHOU JIUTEPATYPOU.

OTBeT HE COAEePKUT (PAKTUUECKUX OMIHOOK 1
XapaKTepu3yeTcs TIyOMHOH, IIOTHOTOH,
YBEPEHHOCTBIO CYKIEHUN, WILTIOCTPUPYETCS
mpUMepaMu, B TOM YHCIIe U3 COOCTBEHHOMN
MPaKTHKU.

OO0yuaromuiics:

—  IOKa3bIBaeT JOCTATOYHOE 3HaHUE y4yeOHOTO
MaTepHaia, HO JAOIyCKaeT HeCyleCTBEeHHbIE
(akTHueckue ommnOKU, KOTOPBIE CIIOCOOEH
UCTIPAaBUTH CAMOCTOSTEIBHO, Oaromaps
HaABOJSILIEMY BOIIPOCY;

—  HEJOCTaTOYHO pacKphiTa Mpodiema Mo
OJTHOMY U3 BOIIPOCOB OuMIeTa;

—  HEJOCTaTOYHO JIOTHYHO ITOCTPOEHO
U3JI0’KEHHE BOTIPOCA;

—  YCIIEIIHO BBINOJHAET MPETyCMOTPEHHEIE B
porpamMMe NMPaKTHYECKHE 3aaHusl CpeIHeH
CJIO’)KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM
JIUTEPATypOU,

—  JIEMOHCTPHUPYET, B II€JIOM, CHCTEMHBII TTOIXO0]T
K PEIICHHIO TIPAKTUYECKUX 33/1a4, K
CaMOCTOSITEIIbHOMY TOTIOTHEHHIO U OOHOBJICHHIO
3HAHUU B X0JI¢ JalibHEHIIeH yaeOHoi paboThl U
npodeccrnoHANBHO NeITeTbHOCTH.

B oTBete packpbiTo, B OCHOBHOM, COJICpKaHNE
Ousera, IMEIOTCS HETOYHOCTH MIPU OTBETE Ha
JIOTIOJIHUTEIIEHBIE BOITPOCHL.

OOyuaromuiics:

—  TIOKa3bIBaeT 3HaHMS PparMeHTapHOTO
XapakTepa, KOTOpbIe OTINYAI0TCS
MOBEPXHOCTHOCTBIO U MAJIOH COAEPKATEILHOCTBIO,
JIOTTyCKaeT (pakTHYeCKue rpyOble OIMOKH;

—  He MOXeT 000CHOBaTh 3aKOHOMEPHOCTHU U
MPUHIUIIEL, OOBSICHUTD (DaKThl, HAPYIIIEHA JTOTUKA
W3JI0KEHUS, OTCYTCTBYET OCMBICICHHOCTh
MPECTABISIEMOT0 MaTepHana, peICTaBICHUS O
MEXIIPEIMETHBIX CBA3AX Ca0bIe;

—  CHpaBIISIETCS C BHITIOJIHEHUEM TPAKTHUECKUX
3a/IaHUM, TPENYCMOTPEHHBIX ITPOrpaMMO, 3HAKOM
C OCHOBHOMH JINTEPATypOH, PEKOMEHA0BaHHOU
MPOTPaMMOI, IOMyCKaeT MOTPEIIHOCTH U OIINOKH
MIPH TEOPETHUYECKIX OTBETAX U B XOJIC
MIPaKTHIECKOi paboTHI.

Conepxanue Ouiiera packpbITo ciabo, UMerTCs
HETOYHOCTH NP OTBETE HA OCHOBHBIE U
JIOTIOJTHATENIbHBIE BOIIPOCHI OMIIETa, OTBET HOCHUT
penponyKTUBHBIN xapakTtep. HeyBepeHHo, ¢
OONBLIMMU 3aTPYAHEHUSIMU PEIIAET MPAKTUIESCKUE
3aJ]auu WJIH HE CIIPaBISIETCS] ¢ HUMU
CaMOCTOSITEIBHO.

O6yuatomuiicsi, 0OHapyKMBAET CYILIECTBEHHBIE
poOebl B 3HAHUSIX OCHOBHOTO Y4eOHOTO
MaTepHaja, JOIMyCKaeT NPUHINMIHAIbHbIE OIINOKU
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B BBITIOJHEHHUU TIPEyCMOTPEHHBIX ITPOTPaMMO
MPaKTUYECKUX 3aJaHUMH.

Ha Gonpiryro 4acTh JOMOJHUTEILHBIX BOIIPOCOB 110
COJIEpKaHUIO dK3aMeHa 3aTpyIHSIETCS JaTh OTBET
WJIM HE JaeT BEPHBIX OTBETOB.

5.5. Cucrtema OLEHUBAHUS PE3YIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOU
aTTECTallUU.

OneHka o JUCLUIUIMHE BBICTABISAETCS 00yUaromeMycs ¢ y4€TOM pe3yIbTaToOB TEKYyILEH U
IIPOMEKYTOUYHOM aTTECTALUN.

dopMa KOHTPOJIsI 100-6anabHas cucremMa IaTH6aNILHAS cCHCTEMA
Tekyumuii KOHTPOJIb (LIECTOM
ceMecTp):
- yeTHBIH onpoc (paszaen 1, 2) 0 - 10 6amos 3a4TCHO / HE 3aUTCHO
- petepar (pasmen 1, 2, 3) 0 - 10 6amos 3aYTCHO / HE 3aYTCHO
- KOHTpOJIbHast padoTa (paszgen 1, 2, 3) 0 - 20 6amos 3a4TeHO / HEe 3a4TEHO
- nabopartopHas padorta (tema 1.1, 2.1, 0 - 20 6amoB 3aYTCHO / HE 3aYTCHO
2.4,3.1)
- pedepar (pa3gen 1, 2, 3) 0 - 20 6ammos 3a4TeHO / He 3a4TeHO
- rectupoBanwue (paznmen 1,2,3) 0 - 20 6amoB 3a4TeHO / He 3a4TeHO
Hroro 3a cemectp (KoTeanHble 0 - 100 6amoB 3a4TCHO / HE 3aYTCHO

YCTAaHOBKH U NAPOTreHePaTophl) 3a4eT
Tekymmii KOHTPOJIb (ceabMOii

ceMecTp):

- yCcTHEIHN ompoc (paszzen 4-6) 0 - 10 6ammoB 2-5

- KOHTpOJIbHAs pabora (pasmen 4-6) 0 - 10 Gamos 2-5

- 1abopartopHas padorta (tema 4.1, 5.2, 0 - 20 6amos 2-5

5.3,6.1,6.2)

- U113 0 - 20 GaymoB 2-5

- Tectupopanue (pasnen 4,5,6) 0 - 20 GamoB 2-5

[MpomexxyTo4yHasE aTTeCTalus 0 - 100 6ammoB 2-5

(xoHTpONBHAs paboTa (pasnen 4,5,6))

Hroro 3a cemecTp (3K3aMeH) 0 - 100 6annoB OTIIMYHO XOPOIIIO

yIIOBJIETBOPUTEIHHO

HEY/IOBJICTBOPHTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanust mporpamMmbl TIpeaycCMaTpUBAEeT HCIOJB30BAaHWE B Tpolecce OOYYeHHUs
CJIEAYIOIINX 00pa30BaTeIbHBIX TEXHOIOTHIA:

— TIPOEKTHAsl JesITeTHbHOCTD;

— TpOBEJCHUE UHTEPAKTUBHBIX JICKIH;

— TpYNIOBBIX AUCKYCCHUH;

— TOoHCK U 00paboTka HHPOPMAIIMH C UCTIOIh30BaHUEM ceTu HTepHeT;

— JMCTaHIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTUH,

— TPHUMEHEHHE DIIEKTPOHHOTO O0YYCHUS;

— TPOCMOTP y4eOHBIX (PHIBMOB C HX MOCIEIYIONIMM aHATU30M;

— HCIMOJIb30BAaHUE HA JIEKIIMOHHBIX 3aHATUAX BHJIEOMATEPUAIIOB U HATJISIIHBIX MIOCOOMIA;

— CaMoCTOsATeNIbHAs paboTa B CUCTEME KOMITBIOTEPHOTO TECTHPOBAHUS.
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7. INPAKTUYECKASA IOATI'OTOBKA

IIpakTHyeckas MOArOTOBKA B paMKax y4eOHOH JUCLUIUIMHBI pean3yeTcs MpHU MPOBEACHUN
MPAaKTHYECKUX 3aHATUMA, NMPAKTUKYMOB, JAOOPATOPHBIX pabOT M MHBIX AHAJOTUYHBIX BHJIOB
y4eOHOM JAEsTEeIbHOCTH, IPEIyCMaTPUBAIONIUX YydacTHE OOY4YaroIIMXCsli B BBIIOJIHEHUU
OT/ICJIBHBIX JIEMEHTOB PadoT, CBS3aHHBIX ¢ Oyaymiel mpodecCHOHATbHON IeATeIbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

IIpu oOyyeHMHM JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 3/10pOBbSl U HMHBAJIUIOB
UCTIONIB3YIOTCSl MOJXO/IbI, CIOCOOCTBYIOLIME CO3AaHUI0 Oe30apbepHOl 00pa30BaTENbHOM CpEIbL:
TexHoyorun aAuddepeHunany 1 MHIUBUIYaIbHOIO OOyuYeHHs, PUMEHEHUE COOTBETCTBYIOLIMX
METOJUK 10 paboTe C MHBAIMJIAMH, MCIOIb30BAHUE CPEACTB JIUCTAHIIMOHHOIO OOIIEHus,
IPOBE/ICHUE JIOTOJIHUTENIBHBIX MHIMBUAYAJIbHBIX KOHCYJIbTAlUHA MO M3YYa€MbIM TEOPETHUECKUM
BOIIPOCAaM U NPAKTHUYECKUM 3aHATHUSM, OKa3aHUE IOMOIIMU IPU MOATOTOBKE K IMPOMEKYTOUHOMN
aTTeCTallHH.

[Tpu HeoOXoauMocTu pabodas mporpaMMa JAMCHUIUIMHBI MOXKET OBITh aJalTHpPOBAaHA IS
oOecrnieueHus 00pa30BaTEIbLHOrO MPOIiEcca JUAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3710POBbsS, B
TOM 4MCJI€ JUI AMCTAaHIIMOHHOIO O0Y4YEHHS.

VY4eOHBIE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepUabl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUISL H3YYEHUS CTYJIEHTaMU C 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU C YyU4E€TOM
HO30JIOTUYECKUX IPYII UHBAJINJOB!

Jlns TOArOTOBKM K OTBETY Ha IPAKTHUECKOM 3aHSATHH, CTYIEHTaM C OrPaHUYE€HHBIMHU
BO3MOXXHOCTSIMHU 3[I0pOBBSI CpPEIHEE BPEMsI YBEJIMUMBAETCS 110 CPABHEHMIO CO CPEIHUM BPEMEHEM
HOJrOTOBKHM OOBIYHOT'O CTY/IEHTA.

JUis CTYyIEHTOB C WHBAJIMAHOCTBIO HWJIM C OrPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3]I0POBBS
dopma mpoBeAEHUS TEKyIIed M TPOMEXKYTOUHON aTTeCTallid YCTAHABIMBAETCS C Y4YETOM
MHAUBUAYAJIbHBIX NICUX0()U3NYECKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B OpME TECTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanys MO AUCLUUIUIMHE MOXET IMPOBOAUTHCA B HECKOJIBKO 3TaloB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIICHUIO0 H3YYEHHUS OTIENbHBIX TeM IUCHUIUIMHBL [lpu
HEOOXOUMOCTH CTYACHTY IPEIOCTaBISIETCS AOMOJIHUTENbHOE BpeMs JJIs MOJArOTOBKM OTBETA Ha
3a4eTe WM IK3aMEHE.

JUIs OCYILECTBJIEHUS] NPOLELYp TEKYHIEr0 KOHTPOJIS YCIEBAEMOCTU U IMPOMEXKYTOYHOM
aTTecTallud OO0YYaIOUIMXCS CO3JA0TCS, NP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJlanTUPOBAHHbIE JJIS JIUI] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsSI U MIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE HMMH 3alUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM Iporpamme pe3yiabTaToB
o0ydeHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHLMH, 3afBJIEHHBIX B 00pa3oBaTeIbHON
IIporpaMmMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

XapakTepucTUKa MaTepHalbHO-TEXHUUECKOro 00ecneueHus] JUCHUILTUHBIL  (MOJyJIst)
cocTtaBisieTcsi B coOoTBeTcTBUM ¢ TpeboBanusimu O@I'OC BO.

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHHEe NUCIUIUIMHBI PU 00yYE€HUU C MCIOJIb30BAaHUEM
TPAIULIMOHHBIX TEXHOJIOTHI 00YUCHHUS.
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HanmeHoBaHNe y4eOHBIX ayIUTOPHIA,
Jaboparopuii, MacTepcKHX, ON0INOTEK,
CIOPT3aJI0B, IOMelIeHHii /18 XpaHeH!s ’
NPOPHIAKTHYECKOT0 00CTY)KMBAHUS Y1eOHOT0
000py/A0BaHHS M T.II.

OcHaleHHOCTh y4eOHBbIX ayAUTOPHii, J1adopaTopuii,

II

MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
OMeIleHHH JIs1 XpPAaHEeHHUS M IPOPHIAKTHYECKOIr0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

115419, r. Mockaa, y.

. Jlonckas, . 39, cTp. 4

ayJIUTOPHUH JUTSI IPOBECHUS 3aHATHN
JIEKIIMOHHOI'O THUIIA

KOMIUIEKT yaeOHOH Meberw,

TEX

MpecTaBiIeHns yueOHoi naHhopManuu O0IbIIoNn
ayJIUTOPUH:

HUYCCKUC CPCACTBA 06yquI/m, ClIy’Kalue ajid

HOYTOYK;
IPOEKTOP,
9KpaH

ayIUTOPHH JIJISl IPOBEICHUS 3aHATUN
CEMUHAPCKOTO THUIIA, TPYIIIIOBIX U
WHIMBHTyaIbHBIX KOHCYJBTAINH, TEKYIIETO

KOMIIIEKT y4eOHoM MebenH,

TEX

MpecTaBiIeHns yueOHoi nHopManuu O0IbIIoNn

HUYCCKUC CPCACTBA 06y‘ICHI/I5[, ClIy’Kalue ajid

KOHTPOJISI U IPOMEKYTOUHON aTTeCTalNH, 10 ayJUTOPHUH:
MPAKTUYECKOH MOATOTOBKE, IPYIIOBBIX U — HOYTOYK;
MHIWBUAYAJIbHBIX KOHCYJIbTALUI — TIPOEKTOp,
— D9KpaH
HOMeHIeHI/lﬂ I CaMOCTOSITEIbHOM paﬁOTl)I OCHaIlIeHHOCTb l'lOMell_[eHl/Ii;I JIst CaMOCTOSITEIbHOM

o0yvaommnxcs

padoThI 00y4aOIMUXCs

AyauTopust 1715l CAMOCTOSITENILHON paboThI
CTyZEHTa, a. 6315

IMOJKIIFOYCHHE K CCTH «I/IHTCpHCT»

KOMIIbIOTCPpHAaAd TEXHUKA,

119071, r. MockBa, yia. M. Kaay:kckas, 1. 1, cTp. 3

YuranbHbINA 3371 OMOINOTEKH

KOMIIBIOTEPHAA TEXHUKA,
IIOJKJIFOYCHHUEC K CCTH «I/IHTCpHCT»

MartepuanbHO-TeXHUYECKOEe oOecreyeHne Yy4eOHOW UCHUIUIMHBI

npu oOyueHuu ¢

HCIIOJIb30BAHUEM BJICKTPOHHOTI'O 06y‘leHI/I}I U JUCTAHIIMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHH.

Heo0xoxumoe o0opyaoBanue IMapameTpsl

Texnuveckue Tpe0OBaHUSA

[TepcoHanbHBINA KOMITBIOTED/
HOYTOYK/TUIaHIIET,
Kamepa,

Beb6-0pay3ep

Bepcust nporpaMmMHOT0 00ecriedeHns: He HIDKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
SAunnekc.bpayzep 19.3

MUKpPOQOH,
JMHAMUKH,

OrneparimoHHas CuCTeMa

Bepcust mporpaMmMHOT0 00ecriedeHns: He HIDKE:
Windows 7, macOS 10.12 «Sierra», Linux

JIOCTyT B ceTh MHTEpHET Beb6-kamepa

640x480, 15 xagpos/c

Muxkpodon

JIr000#

HAyITHUKH)

JuHaMuKy (KOJOHKH WIIN

JIF00BIE

Certb (MHTEpHET)

IlocrostHHast ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOeCIeueHUe pcajm3anuun HpOFpaMMLI/MO,Z[yJI}I OCYHICCTBIIACTCA C

HCIIOJIb30BaHUEM
YHHUBEpPCUTETA.

OJICMCHTOB

BJIEKTPOHHOU

nH(pOpPMAITMOHHO-00PA30BATENIHPHON  CPEIIbI
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10.  YYEBHO-METOJMYECKOE U HTH®OOPMAIIMOHHOE OBECNNEYEHUE YUYEFHOM JJUCIIUILIAHBI

Ne Bua uznanus I'on Anpec caiita 9bC KoauuecTBO
(y4eOHuk, HMJIM JJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
o/ ABTOp(BI) HaumenoBanue u3gaHnus VI, MIT u H3nareancTBO wsna (sanonnsemes onz SuBIHOTeKE
n ap.) HUSl | U30AHUIL 8 JIeKMPOHHOM 8U0e) YHuBepcurera
1 2 3 4 5 6 7 8
10.1 OcHoBHasi IUTEPATYPA, B TOM YHCJIe YJIEKTPOHHbIE H31aAHUA
https://www.twirpx.com/file/788

KorenbHbIE yCTaHOBKH U HIX M.: M3natenbckuii IEHTP 367/

1 | Conosres b.C. SKCILTyaTalus yueonux «AKazeMus 2008 http://znanium.com/bookread2.p
hp?book=466339

KotenpHble yCTaHOBKHU. VyebHoe
2 | Dcrepkun P.U. KypcoBoe 1 TUIIoMHOE HocoBie JI.: Dueproaromusaar | 1989 | http://bookfi.net/book/637098

MPOEKTHIIOBAHUE.
10.2 lonoTHUTEIBHAS JIUTEPATYPA, B TOM YHCJI€ YJIeKTPOHHbIE H31aHUS

CrpaBouHoe yueOHOe mocodue

JUISL TIEPCOHAJIA KOTEIbHBIX. YuyeOHoe CII6.: M3narenbcTBO B OMOIMOTEKE
1 | Ceprees A.B.. TenmoMexaHnueckoe mocobue JEAH» 2018 OU1O0C

000pyZI0BaHKE KOTEIBHBIX
2 | Coxonos E.A. KorenbHbIC yCTAHOBKH M UX VaeOmik M.: Uznarenbckuii 2008 https://www.twirpx.com/file/788 B OHOIHOTEKE

IKCILTyaTalus HEHTP «AKaJIeMUsD» 367/ SUOC

ITon penakuueit TemnoBol pacyeT KOTEIbHbBIX HOPMATHBHELH Ha Kadeape — 5 T

3 | Ky3nenosa H.B arperaTtoB (HOPMaTUBHBIN p MeTox M.: OO0 SKOJIUT 2011 P

METOJ)

10.3 MeToanueckue MaTepuaibl (YKa3aHusi, pEKOMEHIAIIMH 10 0CBOEHUI0 AMCHMIIUHLI  aBTOpoB PI'Y nMm. A. H. Kocbirnna)

Tomnmuso u rOpCHHA TOPCHHA.

Ha Kadenpe — 20

Kwmakun JLU., Meroauyecku ) http://znanium.com/bookread?2.
1 Kanerkos A B MeTtoauueckne yka3aHus K ¢ yKasaHms M. MI'YIAT 2015 php?book=792218 IIT.
peleHHIo 3a1a4
BesomnacHas skcrutyaraius MeToIecKn Ha kadeape — 20
2 KanenkoB A.b | KOTENbHBIX arperaToB Majaon 1 A M. MI'YIAT 2016 IIT.
€ yKazaHus

CpelHel MOIIHOCTH
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M.: PT'Y um. A.H.

Ha kadenpe — 20

KanenkoB A.b | ycTpolicTBaKOTEILHOTO viI 2017 TIT.
Kocriruna
arperara
Ha kadenpe — 20
Pacter KOHBEKTHBHbIX http://znanium.com/bookread?2 IT., B ONOJIMOTEKE
KanenkoB A.b | moBepxHOCTEM HIIrpeBa YMII M.: MI'YIAT 2017 ) ! ' "

KOTCJIBHOI'O arperara

php?book=792218

20 miT.
znanium
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11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

1 npoeccroHaIbHbIE 0A3bl JAHHBIX:

Cpok
No Ile Homep n Maprrep o 3 JIEeHCTB
puo aara IIpeamer gorosopa Cchbli1Kka Ha YJIEKTPOHHBII pecypc ust
nn J0Tr0BOPY
hi} J0roBOpa JI0TOBO
pa
[pmnoxerne | O mpenocTaBIeHIH PIIHU basa nannpix The Wiley Journals [eiicT
Ik JOCTyTa K Databas (rny6una gocryma: 2019 1. | yer mo
1 202 | nucemy JNEKTPOHHBIM -20221.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 r.
07.04.2023 r.
Ne 574
PIITHU O nmpenocTaBiIeHUH PIIHU basa naunsix Springer Materials: Jeiict
202 Nudpopmanno | moctyma k 6azam https://materials.springer.com/ yeT 1o
2. 3 HHOE MHUCHMO JAHHBIX M3/1aTeIhCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBaeHUH PIIHU basa manneix Springer Nature JelictB
202 Uudopmanmo | mocrymna k 6azam Protocols and Methods: yer 1o
3. 3 HHOE ITUCHBMO JIAHHBIX U31ATEJIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PITHU1 O mpenocraBieHUN PIIHU https://www.orbit.com/ JleticT
Wudopmanmo | mocrymna K yer 1o
4, 202 HHOE ITHCHMO AJIEKT 30.06.2
3 POHHBIM .06.
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PIIHU O mpemocTaBieHHN PIIHU https://www.ccdc.cam.ac.uk/ JleiicTB
Wudopmanmo | mocryna k 6aze yer 1o
5 202 | HHOE MHUCBMO naHHbIx koMmanuu The 31.12.2
"3 Ne 1956 ot Cambridge 023 .
30.12.2022 Crystallographic Data
Center
202 | Horosop O mpenocraBieHnN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | Ne ITJI-02- rpaBa UCIOJIb30BAHUS «H3maTenscT yer 1o
" | 024 | 4/18-01.22 or | mpOrpaMMHOTO Bo Jlanb» 17.02.2
07.02.2023 . obecriedeHus 024 r.
202 | Horosop O nmpenocraBieHUn 000 HeticT
2/2 | Ne 494 56c or | mocryma k OBC «3HAHINY . . €T 10
" | 023 | 12102002 . | Znanium.com M> https://znanium.com/ 12,102
023 r.
202 | dorosop O mpenocraBieHrH 000 https://urait.ru/ JleiicTB
2/2 | Ne450-22 E- JOCTyTa K «DJEKTPOHH yer Jio
8. | 023 | 44-5or 00pazoBarenbHON oe 14.10.2
05.10.2022 r. | mmatdopme «IOPANTY | m3matenscts 023 1.
o FOPAWT»
202 | JIuuensuonusl | O mpenocTaBleHUH 000 HDb https://www.elibrary.ru/ JleiicTB
2/2 | # morosop JOCTYyTIa K yeT 10
023 | SCIENCE nH}popMannoHHO- 25.05.2
INDEX AHAJIUTUYECKOU 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 ot | INDEX (BKiIIOUEHHOTO
25.05.2022r. | B HAy4HBIH
“H(OPMAITMOHHBIH
pecypc

eLIBRARY.RU)
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202 | doroBop O mpenocraBieHUN 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne52-22-EIl- | mpaBa ucnosns3oBanus | «M3matensct yeT 1o
023 | 223-5P ot IIPOrPaMMHOTO Bo JlaHb» 18.02.2
18.02.2022 r. | obecneuenus. O 023 .
JlononHuTens | MpenoCTaBICHUH
10 HOE JOCTYTIa K pa3zienam
' corJianeHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EI1-
223-5P or
18.02.2022 r.
[punoxerne | O mpemocTaBIeHIH PIIHU basa nannpix The Wiley Journals Pecypc
Ik JOCTyTa K Databas (rnybuna mocryma: 2023 Geccpo
1 202 | nmucemy 3JIEKTPOHHBIM I.) YHBIN
| 3 | PHOHU ot pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 r.
Ne 574
IIpunoxenne | O mpenocTaBlIeHUU PIIHN Basa nannpix Nature journals (rox Pecypc
1 JOCTyIa K n3nanus — 2023 r. - TeMaTHyeckas | Geccpo
K ITUCBMY COJICPKAHUI0 0a3 koutekius Physical Sciences & YHBIH
PIIHU ot NaHHBIX U3aTEILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. Ne 1950 baza nannpix Springer Journals
3
(rox m3panusg — 2023 1.-
TeMartmdeckne kKoyureknnu Physical
Sciences & Engineering Package) :
https://link.springer.com/
IIpunoxenne | O mpenocTaBieHUU PIIHAN basa nannpix Springer Journals Pecypc
1 JOCTYTIA K (rox m3nanwms — 2023 .- beccpo
K IIUCHMY coziepkaHuIo 6a3 TeMaTnyeckas Koeknus Social YHBINA
PIIHU ot JAHHBIX M31aTelbLCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza nannpix Nature Journals -
3 Palgrave Macmillan ( -
algrave Macmillan (rox u3nanus
2023 1. TeMaTUYEeCKON KOJUICKIIUI
Social Sciences Package)
https://www.nature.com/
IIpunoxenne | O mpenocTaBiieHUU PIIHAN basa nannpix Nature journals, Pecypc
1 JIOCTyTa K Academic journals, Scientific Geccpo
K TUCBMY COJIepKaHUIO0 0a3 American (ron m3nanus — 2023 r.) | YHBIHA
PIIHU ot JAHHBIX U3aTEIbCTBA TEMaTHYECKON KoJutekmu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza manubix Adis (roa u3ganus —
14 202 2023 1.) TeMaTH4eCKOH KOJICKINN
13 Life Sciences Package
https://link.springer.com
basa nannbix Springer Journals
(ron m3nanust — 2023 r.: -
TeMarmdeckas koyuekims Life
Sciences Package) :
https://link.springer.com/
[punoxenne | O npenocraBieHUN PIIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3NOHHOTO Collections, rox u3nanms - 2023, B | 6ecepo
15 202 | x nucemy JOCTyIa K T.4. BBINYIIEHHBIX B 2022 1. - YHBIH
' 3 PIIHU ot COJICPKAHMIO 0a3bl TemaTuueckas kosuieknms Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):
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http://link.springer.com/

[punoxenne | O MpemoCTaBICHAN POOU basza nannsrx Nature journals Pecype
1 JOCTyTIa K kosutekimu Academic journals, 6eccpo
K IIACBMY SIIEKTPOHHBIM Scientific American, Palgrave IHBIH
202 PODU ot pecypcam Springer Macmillan (serycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel1065) https://link.springer.com
basa mannsrx Springer Journals:
https:/link.springer.com/
IIpunoxenue O npenocraBieHUN PoOU Basa nannsix Springer Journals: Pecypce
1 J0CTyTa K https://link.springer.com/ 6ecepo
17 202 | k nuceMy 3JIEKTPOHHBIM baza manneix Adis Journals YHBIN
| 2 |PDODUoOT pecypcam Springer (BBimyckm 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
IIpunoxenne | O mpenocTaBlIeHUU POOU basa nanneix Nature journals Pecypc
1 JOCTYTIA K (BBIITYCKHI Oeccpo
18 202 | x muCHMY JJIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
| 2 | PODU ot pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https:/link.springer.com/
Ne 909.
[Mpunoxenne | O mpenoCTaBICHAM POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections): Geccpo
K ITUCBMY JIOCTyTIa K http://link.springer.com/ YHBIN
19 202 | PO®U ot COZIepKaHuIo Oa3bl
| 1 |17.09.2021r. | mamHbIX Springer
Ne 965 eBooks Collections
M37aTeNbCTBA Springer
Nature
IIpunoxenune | O mpenocTaBieHUU POOU bBasa nannpix Springer Journals (3a | Pecypc
Ne 2 x mucpMy | cyOJeIeH3MOHHOTO 2019 1): https://link.springer.com/ beccpo
20 201 | PO®OU Ne 809 | mocryna k basa nannpix Nature journals YHBIA
' 9 ot 24.06.2019 | conmepxanuto 6a3 (BBIIYCKH
r. JIAHHBIX U3/1aTEIbCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBieHUN OT'BY PI'b | http://H36.pd/ Pecypc
Ne 101/HOB/0 | mocryna k Geccpo
21, 201 486-m1 ot «Ha i 5
8 LIUOHAJILHOM YHBIN
21.09.2018 r. | aMeKTPOHHOMH
6ubmmorexe» (HOb)
[Mpunoxenne | O npenocraBieHUH POOU https://link.springer.com/ Pecypc
Ne2 x muckMy | moctyna k Bl https://www.springerprotocols.com/ | 9€ccPo
PODU Ne 779 | uznmatenbpcTBa _ _ YHBIH C
201 | 01 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. e | (BBITYCKH 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamenue O mpenocraBiIeHUN 000 http://www.polpred.com Pecypc
23. | ¢/2 Ne 2014 ot ngoctyna k bJI CMU "TIOJIIIPE[ Geccpo
' 29.10.2016 . CrpaBo4HUK YHBIN
019 o
Horosop O npenocraBneHUN OI'bY PI'b http://H36.pd/ Pecypc
201 | Ne 101/HDOB/0 | moctyma k 6eccpo
24. | 5/2 | 486 or «HarmonaneHoM YHBIN
019 [ 16.07.2015r. | 2MeKTpOHHOMH

OubaoTEKE )
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201 Cornaienue O coTpyaHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25 | 3 Ne J1C-884- Koncopumyme HOUKOH Geccpo
' 019 2013 ot IHBIH
18.10.2013 1.
JIutiensnonHo | O mpemocTaBIcHAH 000 http://www:.elibrary.ru/ Pecype
001 | € cormamernme | roctyma k «Hanmonans Heccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
20.02.2013 r. 3NEeKTPOHHAS
019
oubHMoTeKa
» (HOB)
11.2. TlepedyeHb NpOrpaMMHOr0 OOECIIEUEHHUS
Neni/m|HanMeHoBaHue JIMIEH3HOHHOTO MPOTPAMMHOT0 PexBU3MTHI NOATBEPKIAAIONIET0
o0ecnevyeHns MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nist 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 or 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11.  |SolidWorks KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. |Rhinoceros KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
13.  |Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. [FontLab VI Academic KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
15. |Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-DA-44-19 or 20.05.2019
16. [KOMIIAC-3d-V 18 KoHTpakT Ne 17-0DA-44-19 ot 14.05.2019
17.  [Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 or 14.05.2019
18. |AnbT-®uHaHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. |Ansr-MHBecT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. |[Iporpamma mjst moaroToBku tectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |uanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakT 85-DA-44-20 ot 28.12.2020
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23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kounTpakt Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kontpakt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [koutpakt Ne 60-3A-44-21 ot 10.12.2021

29. |Microsoft Windows 11 Pro KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
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JIUCT VYYETA OBHOBJIEHUM PABOYEM TIIPOITPAMMBI YUYEBHOM
JTUCLIUIIJINHBI

B pabouyio mnporpammy ydeOHOW ITUCIMIUIMHBI BHECEHBI W3MCHEHUS/OOHOBICHHUS W
YTBEPIKJCHBI HA 3aceIaHuU KadeIpbl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep M3MeHeHUi1/00HOBIeHUIT
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




